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Preface 



"The National Council of Teachers of Matffematics recommends that*^ . 
mathematics programs take full advantage of t^^pot^^^o^t . • computers 
at all grade levels" (p. 1, NCTM An Agenda ^ foWAction' , Re 
1980) . 



'Res4:on, Virginia, 



'* The professional uses of Computers have befeti an interest for edu- 
cators for more than two decade^.^ With improved technology , and the advent 
first of the minicomputer and more receiitly of the microcomputer the 

-notion of a computer in every school and every home has become more • 
feasible. The revolution* pf microcomputers, wi'th an industrial growth • 
rate of 45% a year, has changed the whole perspective of computers in 
education during a perit)d of only four years. 

The' current and proposed uses of computers in schools include: 1) 
computer awareness and .literacy ; 2) programming courses, 3) simulations, 
4) problem solving^ 5) computer assisted instruction (CAT), 6)^ compute ^ 
managed instruction (CMI) , and 7) administrative data processing. 

Six. regional conferences In mathematics education scheduled to be 
^hfeld in Ohio during 19^1 are designed to provide educational decisioft- 
makers and teacher leaders with a state of the art review of the pos- 
sibilities, limitations, and recent technology of microcomputers in an 
educational perspective. - , 

Th^ purposes of the conferences are: 

' *to stimulate realistic and effective approa^ihes to using micro- 
computers in^tniddle, junior high and secondary schools 

*to provide hands-on experiences and demonstrations of micro- 
' computers 

/ . . ' ' 

*to ^ndicate the range of sottware available • 

*^ / «■ . ' ' ' ' 

*tofprovide sunmaries of microcomputer research and project results 

\ *to| distribute criteria helpful for selecting both hardware and 

solf tWare ^ . - ' ' ' 

I . ' ; • 

i(t6 maintain cooperative linkages between local, school personnel ^ 
aAd'ofther mathematics educators . ^ 



Conference participants receive 3, packet of material about micro- 
computers- and the educational uses of microcomputers in schools* These 
materials were either developed by the pfoject stafif or written by other 
peoplfe and repainted hqre with permissiori. ' All the papers were selected 
as res^purce material for the pai^icipants to use when they conduct in- 
service activities* Permission *to, copy any materials in the packet which 
•are not copyrighted is accorded to educators ^or use in pre-seryice and 
in-sefyice educational activities. » 



Conference Sites 



■ J 



Columbus May 8r.9, 1981 

Cincinnati 

(Princeton School System) May 14-15, 198i 

Berea ' , 

(Baldwin Wallace College) • September 28-29, 1981 



Bowling Green ^ * , 

(Bowling Green Stale University) • Oct'qJ^er 14-15^ 1981 

Athens - " . • 



' (Ohio University) October 29-^30; 1981 

Canton . November 12-13, 1981 
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An Outline (Sf Computer History 

Significant Developments .in the. History of the Digital Computer 
Glossary of Computer Temas ^ ' - 



Introduction to BASIC 



Take One' Step Clpser to Your* Computer 
Educational Uses of Computers 
Computer Literacy Objectives , 
Proposefd One^-Wefek Computer Literacy Course 
Resources on Computers 

Junior l^igh School Computer Awareness Program 
Computer Science in Secondary Schools 
Computer Assisted Learning 
,eurriculum f rom^ An Agenda For Actf 
Pedagogical Considerations 

State-of-the-ArVReview of Research, and Proje^cts on Computer^ . 
in Mathematics Education (K-12),^* 

Selected References on. Computers in Mathematics Educatioi^ (K-12) 

Brief Bibli^ography of Educational Computing Newsletters, arid Jbu^als 

Mathematics Education Publications from the ERIC Clearinghouse for- 
Science, Mathematics, and Environmental Education - 

Educatioi^l Computer Software Companies " ^ ^ 

MicroSIFT - A Clearinghouse for>Microcomputing in Education^ 

'Courseware E^feluation Form 

Some BASIC Programs 



Computer Hardware Comparisons and Criteria 

Acquisition of Computer Facilities ^ <. • 

Buyer* s Guid^ to Home Computers (Jladto-filectronics, October, 19 80)' 



An Outline of Comput?er History ^ , 

* 

Although much of the progress made in computing technology has been 
in, the last forty years, to trace signif&ant developments in the history 
of computing oije must go back nearly 5000 years. For most of this time 
progress was sporadic. As early as 3000 B.C. different versions of the 
abacus (Russian, Chinese, or Japanese) were used as, computing devices. 
In fact, in some parts of . the world, they are still Cised today. The only 
other B.C. development not^T'*in most .history of computing accounts is- the 
digital machine used by the Greeks for astronimical calcul'-ations in 30 B.C. 
% ' - ' * " ' 

The next accomplishment; was .not until the fourteenth century when an" 
Iranian astronomer and mathematician, Jamshid ben Mad'iid ben Mahmud Ghiath 
ed-Din al-Kashi- invented a planetary computer to compute the Icrngitude of 
the sun, moon, and some planets. Three "hundred years elapsed before another 
development occurred. In the early sixteen hundreds John Napier, a Scottish 
mathematiciaA, developed a set of rods known as Napier *s ^Bones that could 
be used for calculating *wltfi~ large numbers. Napier also invented logarithms 
which made It possible to multiply. and divide by adding and subtracting. 
'The use of logarithms led to the .development of the slide rule in 1630. 
Another_ seventeenth .centurjr accomplishment was a calculating machine that 
would add and subtract, developed by Blaise Pascal in 1642 to help, with 
the/adding of columns of numbers in his fa1:her's tax accounting office. 
However, in 1671 Gootfried Wilhelm* Leibniz invented the Leibniz Wheel that 
would multiply and divide as well as add and subtract. 

The next breakthrough was not until 1801 when Joseph Jacquard, a 
French loom maker, developed a system for storing 4;nfonnation and relaying 
informatipn 'to a machine (in his particular case to a "loom) via punches 
-^cards-^ — Essentially ,_Jajcquard used the binary system that is still u^ed 
today ib many machines. _ ^ ^ ~ — . ^ _ 

The •'Fattier i)f Computers'" is oftfen said to be Charles Babbage who, in 
1622, invented t±fe diffefence engine that he thought would end' tedious 
"^calculajtions fptt^ver. He received' a grant from the British government 
to build his engine in 1823, but never finished it because he kept changing 
the design. The^ difference engine was finally built in 1854 but by a 
Swedish gentleman. However, Babbage did invent ed a Wred-program digital 
computer in 1833 known aS the analytical engine. The analytical engine . * 
could be controlled, by punched car^jf3> and in many ways was more complex than 
today *S computers. ^ ' 

Further progress was made in 1890 .whei\ Herman Hollirith used Jacquard's 
loom principle tb record U.S* ceflisus information on punched cards. Hollerith 
also developed a machine to read the punched cards. With Holleritji's 
cards and machine, the 1890 ^census information was tabulate^d in 2 1/2 years 
instead of the 9-10^ years expected to do such tabulati*bn manually. 
Hollerith 'organized the Tabulation Machine Company whicn made his machine 
available to the general public. Later his company 'merged with .International 
Business Machines (IBM). 

In the twentieth centary gazing progress has beeiijmade. The first 
^ner^l purpose computer was COTipleted in 1944 by Professor Aiken of 
Warvard University. This comput.er was called the ^Automatic S^equencef 



/ 



Controlled Calculator of, more commonly, Mark 1. The M^rk I was a sig- 
nificant development in that it combined memory and a processing system. 
This basic concept of coifiputing has remained the same. The job now was /to 
increase the speed of information storage, retrieval and processing. . 

The first electronics digital computer was developed by Dr. John 
Mauchly and J. .P^espep Eckei;t at the University of Pennsylvania in 1946.^. 
Some say that Mauchy and Eckert actually got the idea for their computer 
£rom John V. Atansasoff and Clifford Berry who had ^h own Mauchly an 
incompleted computer in 194r- The/Mauchly-Eckert computer was^ called the 
Electronic Numerical Integrator and Calculator (ENMC) . This machine 
needed approximately 1500 sq. ft. of floor space and weighed 30 tons. . 
While it was thought *jto be able to do calculations at an amazing speed in 
that day, it 'had less memory and was slower than some of today's hand-held 
calculators. 

In 1946, Dr~. John von Neuman, a Princeton University mathematics pro- 
fessor, suggested two Improvements to the ENIAC. First, he suggested that 
binary numbers (such afe Jacquard used) had some advantage over the decimal 
system ^used in the ENIAC* Secondly, he proposed that instructions to the 
computer could also be stored. Hence, -the idea of programming was born. 
The Electronic Delay Storage Automatic Calculator (EDSAC) was built at 
Cambridge University in England in 1949 to incorporate Van Neumann's ideas. 
Mauchly and Eckert produced another computer in 1952, the Ele^fcronic Dis-* 
Crete Variable Computer (EDUAC) . The EDUAC used, a binary code and had 
aCQustic delay line memory » 

^ ^ The first commercially available computer was the Universal Automatic 
Computer (UNIVAC I), manufactared by Rennington-Rand (Sperry Rand) in 1951.^ 
Until this time, computers^ had been used by scientific or governmental 
agencies only. General Electric and Metropolitan Life Insurance were* the 
first companies to use computers (the UN I VAC I) for business purppses. In 
the early 1950's UNIVAC'and IBM were the major competitors in the computer 
market. UN I VAC~ announced their computers earlier but could not deliver*^ 
fast as IBM. Thus, IBM took the lead tha|,it has maintained to the predefit. 

Computers, starting with the Mark J, are often grouped in generations, 
Th6 grouping may vary slightly depending, upon the source of information but 
basic characteristics typify each generation. The computer from the 
Mark I to the ENIVAC are known as first generation ^computers . They can be 
(Characterized by their massive ^ize, their- use of vacuum tubes, and their 
use of machine language only. » 

In 1958-63 the second generation computers, were developed. Transistors 
replaced vacuum tubes. Hence computers became smaller,, faster and mor^ 
dependable. Other compu\;er languages' became available, such as Formula 
"^Translator (FORTRAN) and^ Common Business Oriented Language (COBOL). Example 
of second generation computers are IBM 1400' s, 1600's, 7000' s, UNIVAC IIQ 7 , 
and Burroughs 2Q0's. ^ , ' ^ 

The third getieration computers are those developed in 1964-70 such 
a^ IBM 360? s^ UNIVAC 9000 '-s, and Burroughs 3000-8000 series, '^hese com- 
puters use an integrate circuit that contain 100 ,000 components. Third 
generation computers were smaller, faster -and more dependable than even 



second generation computers. More languages became available. In 1963, 
the computer language BASIC, Beginners All-Purpose Symbolic Instruction 
Code, was developed and^ purported to be easier than other languages.* 
Computers also now had the capability of being used by more than one 
person at a time. 

In 1970- the first microprocessor chip was developed, reducing an 
integrated circuit to a tiny chip and producing forth generation computers. 
Intel Corporation produced the first microprocessor, the 4004, used pri- 
marily commercially. They^later produced the 8068, the 8080, the^085,"' 
and^others. Other companies offered competition such as the Z-80 from 
Zilag. ^ These microprocessors opened the world of "home" or "personal" - 
computing, although they were at first only . available in ''kit" form. 
In the mid-70^ s, CoihmGdore Business Machines was the first company to 
produce an all-in-on^ personal computer, the Personal Electronics Trans- . 
acter (PET). Not long after the. PET cagie on the market. Radio Shack I 
(Tandy Corporation) developed the TRS-80 . The Apple was soon to follow. ^ 
The Apple was developed by two young men, Steven Jobs and Stephen Wozniak, 
in California. Aftev their first 'Apple sold immediately with orders for 
more. Jobs and Wozniak founded the Apple Corporation. Today^ Apples are 
available through the Apple Corporation (wliite Apples) or through Bell 
and Howell (black Apples). Other microcomputers are also available, 
such as Atari, the Challenger (Ohio Scientific, Inc.) and the TI-99 (Texas 
Instruments). 

^ Since the ENIAC, computers have steadily gotten smaller and ^cheaper — 
and often faster and more reliable. It is amazing tK) think that in less 
than forty years computers have gone from being the size of a house arid 
weighing tons to beitig the*^ size- of a typewriter ('actuallJ^^^^e computer 
can be.'held in the palm of one^^'s hand). 



Surely, we've come a long way. 
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. .SIGNIFICANT DEVELOPMENTS IN THE HISTORY OF THE DIGITAL COMPUTER 



r 

YEAR 



300 B.C. 

30 -B.C. 
1617 
1642 
J.801 
1822 

lBi3 

1890' 



* 'inviSntor 



Greek 
Napier ♦ 
Pascal 
Jacquard' 
Babba^qe 

Babb^ge 

Hollerith 



DESIGNATION 

Abacus f 
Digital machine 
Napier's bones 
CalQulating machine 
Weaving looms 
Difference engine 

Analytical ^ engine 

Punched-card sorter 



DESCRIPTION 
Calculating device 

Device for astronomical calculations 
Multiplication device 
First calculating ir^chine 
Control of looms using punched cards- 
Calculating tables by means of 
difference' 

Design' for a stored program digital 
computer 

EAM equipment for processing^ census 
data 



1944 
19^6 ^ 

1949 

1952 

1951-52 
1953 



Aiken 
Eckent t 
Mauchly 
Wilkes 

Eckertr, 
Mauchly, 
Von Neumann 
Remington- 
Rand 
MIT 



FXRjST GENERATION 

Maidc I V ^ 
ENIAC 

EDSAC 

EDVAC 

•.Univac I 
Whilwind I v 



First general purpose computer 
First use of electronic circuitry 

First electronic stored program 
computer ■ 

First use of binary mode, acoustic \ 
delay line memory 

First commercially available 
computer 

First use qf magnetic core memory 



The' first generation of compjjiters came out in the late 194*0's. These computers 
could perform thousands of calculations *in one second. First generation computers were 
controlled by parts called vacuum tubes. They were hot and big. ENIAC was a giant 
computer of 18,800 vacuum tubes, weighed 30 tons and occupied 1,500 square feet of 
floor space. It was smaller. and 1,000 times faster 'than it!s predecessor, MARK I, 
developed in 1944. UNI VAC I contained 5,000 vacuum tubes and was considerably sr^aller 
and faster than its forerunners. . 



1958-63 



SECOND GENERATION 

NCR 330's, Honeywell .400 's, RCA 30Vs, Use of ^'transistors in place 
IBM-1400's, 16do*s, 7000's, CDC ISO^'^s, of vacuum tubes 
Burroughs 20a's, Univac 110'7, GE 200 's- , 



.In 196*0 the second generation computers /Were developed. These computers could 
' ^rf orm woi1«<ten times faster than first generatioa computers. The reason for. this 

~^xtir2^ Speed wa^^-tlie use of a part .calleti a transistor (a tiny amplifier) in^ead of^ 

- vacuum ^^tlbes. Secoftd^eneration computers were smaller^ faster any more depen^dable^ 

than filrst generation cbmputers. / ' ^ \ 

— "^^^^ 

IRD GENERATION 



1964-70 * IBM 360 's, Honeywell 

70, Univac 9000 's, 1108, GE" 



RCA Spectra Use of integrated circuits 



3000- 




' CDC 6600, 7600, 30d0'-s, Burroug 
* ' 8000 Series 

Five year's later, in 1965, tfie third generation comp\it^rs were born. These^ computers 
can do a million calculations a second, which Hs 1,000 tq^es as many as first generation 
computers. 'Third generation compute-rs are contijolled by b^ny integrated circuits and 
O are smaller than third generation computers. 



1971 



\ > ;^ FOURTH GENERATION 

9 

lAtel 4004, Motorola 6800, TRS~80> 
.Pet, Apple, IBM 3030* 



Use .of microelectronic chips 



Fourth generation computers are now in use. The integrated circuits that are^qpw 
being developed have been boiled dpwn into a chip. This is known as microminiatur 
ization, which means that circuits are much, much, much*.sinaller than before. In ^ 
other words, 1,000 tiny circuits now fit on one, cjiip. ^Therefore, these computers 
are 50 times faster than third ''generation computers. ► v 



3000 B.C. 
^ 1600 A.O. 



1650 



1700 



^ 1900 _ 






:$000 The abacus; first mechanical aid to computation 

B.C. ' J - 

1614 Napler'a Bones 
and 

1630 Oughtred's slide rule; firit working change in mechanical 

computational methods. 
1642 Pascal: first mechanical calculating machine , 

1725 Bouchon: first use of punched paper for mechanism control 

1801 Jacquard: first mechanism tot0lly controlled by punched 
"Program" cards 

1812 

and ^ 
1834 Babbage; propodet first mathine capable of bein^ called a 
"computer" 

1667 Hollerith; first use of punched card concept for the process* 
ing of numerical data 

y ^ , ' 

1938 Shannon; first proposal linking Boolean algebra with switch- 
ing circuits ^ 
1944 Mark I; ftrst electromechamcar computer put In operatiorf 
f946 ENIAQ; first electronic computer put In operation 
1947 Schockley. et al.; first transistor developed 

1955 IBM 702. first large-scale computer designed for business 
purposes 

1956 IBM 704; FORTRAN ' ' ' 

1963 GE time sharing; BASIC 

1964 IBM System 360 

1966 La^e-scale integration 

1966 "Minicomputer'* term coined 

1971 First mlcroprofcesscrr Introduced (Intel 4004) 

1974 Motorola 6800 Microcomputer produced « 

1975 New n>emory devlcea Implemented such as Bubble and 
Charge*coupted Device (COO) memories 

1977 TRS eo, PET, APPLE iTtlcrocomputer systema Intro- 
duced > 

1978 l6'Bit rplcroproceaaor gains acceptance 

1979 IBM 3(^ Introduced 



Fxgur.o 1.7. A Schematic Representation of 
Some Important Events. 



GLossarjr of Computer Terms 

Alphanumeric - AlpHabetic * letters , numbers, and punctuation marks used, 
ini computer languages, 

ASCII - American Standard Code for Information Exchange, a standard date 
transmission code. ' 

AssemTply Language - A program language- that uses^. mnemonic codes for 
machine ;Lnstructions. — 

BASIC - Acronym .for Basic All-Purpose. Symbolic Instruction Code, an 
English-like programming language developed at Dartmouth University. 
BASIC is the most common '^language for the micro-computer, 

* * ^ . ' 

Band Rate The transmission speed of the flow el data, usually in bits 
per second. Each character takes 11 bits, so 110 band rate is 10 charac- 
ters per second. 

BIT - Binary Digit., A bit represents one digit (1 or 0) in the binary 
number system. . . , 

Bus - The circuit (s) that connect the Central Processing* Unit to. the , 
Input /Output devices. o 

Byt^ ,,- A group of 8 bits handled as a unit. One byte is usually required 
to represent 1 alphanumeric character. 

Chip - An integrated circuit etched ont^ a tiny piec^ of silicon or 
germanium. 

CPU - Central Processing Unit containing the arithmetic and logic unit, 
control system and memory. It fetches, decodes and executes instructions 
and prc^cesses data. , • • • . 

^ ' \ ' I 

CRT^ Cathode Ray Tube, an electronic beam- tube used for video displays 
in TV*s and monitors - . 



DATA - Information a computer procHSses^^ 



90S^ Acronym for Disk Operating System, the set of. programs that operate 



a. -disk drive. 

Hardware -The physical components of a computer, 

-» IC - Acronym for integrated circuit, a chip that contains thousands of 
tTansistors ,^ capacitors, and other electronic components, 

« 

Input /Output Devices' - Any device that sends data or programs to, or 
receives them from, the CPU. * , 

Interface - Any hardware/software system required to connect a computer 
to any other device. 



Memory - The locations in a micro-computer (of other -external device) 
that Stores information and instructions. (See RAM and ROM) 

MODEM - Acronym for- modulator-demodulator , an instrument that lets a 
computer or 'terminal communica^te with another computer over telephone 
lines. ' . , ' , - 

Opft rating System - A. program located^ in ROM that controls a computer s 
basic operations. * ' . . 

Peripherals - Devices that work^Vith c^puter, such ^s cassettes, 
printers, disks, modems, fete. • * 

Port - A physical l/O connection that setves as_ an access to a micro- 
processor. 

Program - A set of instructions that make a completer perform* a given 
operationv or process. ♦ ^ 

RAM - Random Acces^ Memory which can be written to or read from and can 
be changed during operations. Itsxonte.nts will be lost when the com- 
puter's power is turned off* • ' 

ROM - Read Glily Memory is built^into the computer and normally cannot be 
changed. The contents are not lost when power is turned off. 

Simulation - Creating ^^mathematical model that reflects a life-like 
— - ^ * . 

copy of a real action. 

Software - Thje group of programs that instruct a computer. 



/ 
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INTRODUCTION TO BASIC 



*A Wor d About Communication . * ^ . 

■ " ' ? . ^ ^ ^ 

The computer and you communicate with each other through ^ 

the terminal and the TV monitor. You can "speak to" th^ Computer 

by ehteacing commands through the typewriter keyboard. These also 

show up on the TV monitor i But the computer ' does not know that 

you are finished communicating a command . until you push the RETURN key.- 

' . ^ . ^ K . 

The computer communicates with you through the monitor and 
lets you know it is prepared to "listen" (receive more commands) by ^ , 
flashing a small square (the cursor), at the left side of the screen. 
When the cursor .is not flashing, th^ computer is otherwise engaged 
and not to *be disturbed. 

The computer will. follow commands dir^tly after you* push the 
RETURN key (direct execution) . or will Wait ^til you tell it. to 
start (delayed execution). To accoitplish delayed execution, you 
.write your commands in a program a set. of line stgitements preceded 
by ntambers. When directed to do, so, the computer will read these 
line statements in numerical order and carry out^the commands within 
this program. ' ' 



The computer speaks a very specialized language called BASIC. 
When it does not understamd one of your commands^, it will print on 
the monitor SYNTAX ERROR (or possibly some ^other error message). 
It means that you have not used BASIC properly. When the computer 
executes your program but fails to ,do what you wanted", remember ~ 
it did what your commands' directed. ' • . ^ . i 

^ When you and the computer are hot communicating properly, it 
could be ^an occasion for negative thoughts and recriminations. But 
#t:omputemiks are positive people ^nd refer to the process of ' unraveling 
communication dijE f iculties as "debugging." Remember — even, the 
best of people have to "debug" occasionally. 

r - 




i 
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• * * t • 

Commands for Hcindling Programs 



J- 



RUN - causes computer to ^ecute whatever program is curr^tjLy 
in its memory. 

LOAD (e.g. LOAD PEOPLE) - transfers the program named PEOPLE 

^ frd^ the storage disc or c^sette to 

computer's memory. 



RUN PEOPLE - loads ^nd runs the program PEOPLE from stofStqe disc 
or cassette in one step. ♦ \ 

^ • LIST - causes the computer t;o show on the m6nitor the in\aijp.dual ^ 
^' • " , * steps of the loaded program; if ^he program is longer than * 

* ^ • \ ' monitor screen, the program statements will scroll 

upward; push (ctRL) (s) (two k^ys) simultaneously to stop 
' ' scrolling; push any key ^ to continue. • \/ 

SAVE (e.g. SAVE .PEOPLE) - transfers a copy< of the program PEOPLE 
V * » to. permanent^torage (disc or cassette). 

. i ■ ( ■ . ■ ' 

CATAJX)^- displays on monitor the names of the stored programs 
^. on the disc ot cassette. • ' ^ ^ 

NEW - tells the computer to clear ij^ts memory and prepare for a 
^ new program (used < only 'Vhile writing programs). ^ ' ^ 

' • . ' ■• • • / 

* Commands Used Within Progranfe , ^ • 

PRINT - .cadse^ comp\jJ:er to pjjtnt ai^v text in quotation marks that? 
• *^ '^follows (e.g. PRINT 'HiOWD^) or to print the result of a 

niiriferical computation Cfe.g. PRINT 18 + 4 will cause the 
, . ^^nitor to^ display 2^) . ' ^ 

^ . *** 

LEJ (LET X = 7)' - assigns a value to "the variable which follows. 

; READ and dSta - these two statements work together. The READ X 
, • statement causes the computer to^assign* to^X' tbe 

4. value^ it finds in the DATA statement (DATA 7). 

^ REM - short for REMARK^ Computers ignore whatever follows REM, 

' * ' permitting the program to explain to a human the purpose of 

. nearbftr « statements . 

IF ( ) THEN ( ) - presents ao condition to be met in the IF 

part of the statenfent before the action in the 
, ^5 . ' THEN part of the statement is to be carried 

out -by the computer (e.g. IFX>0 THEN ^ GOTO 250);, 
• ' . when thfe' condition iTi the IF section of the 

statement is not met, the computer ignores 
whatever follows in th^t statement. 

GOTO (e.g. GOTO 250) - tell^S the computer to "go to" the statement with 
V line number 250 and- to continue running the program 

from there in normal line number order. 



GOSUB and-RETUBN - (e.g.' GOSUB 250) causes the computer to go to the 

statement with line ^iumber 250,^ to run the program 
• in line order until it encounters a RETURN statement, 
and then to "return" to the next line statement 
■ following the one giving the GOSUB cpinmand. 

INPUT - (e.g. INPUT «NAME"; N$) causes the computer pr/6grain*to stop 

and wait -fcfr^the human to >'put in" the inf orniation requested ^ 
• c - ^ (to assp^grt.a value or string to a variable) ^/ in the fxaitfple, 
. . - /the cominand prints NAME and pauses, to -wait ior ' the human to • 
enter his/her ^name which it assigns to the^ variable N$. 

FOR and NEXT - (e.g.' FOR Y = I TO 5 following b/ a later line statement 
NEXT Y) creates a loop sit^ticm in which the computer 
* : ^. * uses the varia'bie. Y as a coun/pr for the^ number of times 

' _j * ' the program steps between th6 FOR and NEXT statements 

are to be repeated_in order^ the program assigns Y the 
value Ir continues to run /in noi?mal line order until 
it encounters the NEXT Y Statement; and retur4j^ to the 
f6r Y = 1 to 5 statement/ in which Y is now assigned 2; 
the action repeats 'five/times and then the program continues 
at the next line statenfent f (Allowing the NEXT Y command. 

/ ^ 

END - lets the computer know that the ^program is completed so ^ that it 
can let you know (with the flashing cursor) . - v^. 

Some Functions Available Within the Computer- 

RND(OC) - generates a random number between 0 and 1. ' / 

' ' <i * 

LEN(B$) - gives an integer equal to the number of characters in' \ 
the string variable. ^ ^ . . 

ABS(X) - gives absolute value of expression X. ^ • 

^ INT(X) - gives. largest integer less than or^equal to argument X. 

TAB(X) - spaces to the specified print column on the terminal. 

SIN(X) - gives sine .of expression X if X is in radians. 

SQR(X) ^ gives square root of X." ^* * ■ 

ATN(X) - gives arctangent of X in radians. 

. COS(X) r gives cosine of X if X is in radians. 

LOG(X) - gives natural (base e) log of X* " " 

PI - constant value of. pi, 3.1415927 



Some Random How To's . , . ^ 

Turn the computer on/off: the switch is on the- back. 

Correct a typing mistake "caught" before hitting return, 
'backspace with the lef€"arrow key ( ^ ) and t^pe over, the 
mistake; if the return key ,has been hit, just retype the 
line number of the program statement and the statement. 
• . . * ♦ * 

RemeJVe a* s tatement ; retype the lin^ number only of th6 statement 
land hit fRETURN) > - , . 

Clear the screen: type HOME and hit return or us^ the command 
CALL - 936 within a program. 

Stop -the computer on the^run: hit the (RESET) key> \ 

Recover from siccidentally hitting RESET: type^©®(G) and hit (RETURN)r 



Put screen in' graphics mode: type GR or HGR and htt (RETURN! . 

i 

Return screen ' to text mode : type TEXT and hit fRETURN) > c 



Put a space between line^pn the screen: typ* PRINT, and hit [RETURN) 
between the line commands. ^ 

\Jipe out iine^ currently typing: simultaneously hit the keys ^CTrH QT) 
and hit (RETUr5) > • \ 

Use a variable to represent a string of words: follow the variable • 
letter with $ and set equal to the string given inguotation marks 
(e.g. V$ »t5JVERY YUMMY") }<C^"^ 

Move to a liorizontal gcreen location: use HTAB(X) in your program 
- where X is the horizontal location or use TAB(S) in a PRINT 
statement (e.g. PRINT TAB(5)). v , 

1 ^ 

Move to a vertical screen location: use VTAB (X) lin your pifogram. 

\ ^ 

Continue typing on the same line on the monitor, but with a new command 
statement:^ .use' a semicolon at the enS of the firs:: .command. 

- * • • \ . 

Place more than ojie command in the same program statement: separate 



' by a colon; 



Cause the computer to^list output in 3 col\amns rather' than 1 column: 
put a comma ^t the end of the command statement. » . 
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D-Day 



(when 
all 



it 

b^gan) 



Monday 



Tuesday 



Thursday 



Saturday 



Sunday 



I 



TAKE ONE STEP CLOSER TO YOUR COMEUTER 



\ The following *is a sometimes whimsical account . 
of \:he trials and misfortunes of a firbt-time comput^ 
'uset/' -However, embedded in the tongue-in-cheek \ 
, daily discoveries are truths and insights that other 
'first-time as well as veteran users should appreciate. 



j^atching and -helping my friend unbox atid hook 
together the coi^puter^ disk'driv^ integer card, 
super \mQd^nverteii and television , set , I was 
.struck by c^nflict^ing .thoughts. "How ofi earth would 
I everAget It all packed together a^ain,' unpacked 
at my house, and back in iperatirtg order on my own?'; . 
But onVhe othei hand, "How can this little equip- 
ment and material cost niore than $2000 after 'all, 
' that's dne-third o£ a car sitting there!'' (shows you 
how long\it's been since I've been in a showroom) 

After exhaustive study orf t«p of six manuals 
that came with the computer (no^slouches on print, 
the^ Apple pushers) , I discovered ^the main difference 
between Applesoft Basic and Floating Point Basic. 
Whichever command you choose automatically works 
for the mother version of Basic and not what you have 
presently called up for the machine. 

i;iearned something helpful today^. The flashing 
light that moves across the screen as you typfe is 
the cursor . Until now, I had assumed the manual 
knew how I felt ~ I had been following its dii^ctions 
Xo the letter. 

Showed kids how to turn computer on, load, and ^ 
run a program today. I also told them they could 
plijk^with the computer whenever I wasn't arounb.; 
Wife tainted. . ^ 

The manual. is proving useful. It described 
what was meant by SYNTAX ERROR. I was pleased tp. 
note that I had d^ nothing morally Wrong, and I 
was especially glad , that I didn|t have to pay for it. 

Children showed me how to play "LifetXe Brick 
Out" — 5 bouncing balls to knock a wall of bricks 
down. I did respectably: Me - ^6, Kids -M97. 
They asked why^ I bothered. (I told them I just like 
to play fast J .4 ' ' A 
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Tuesday Friend keeps explaining n6at things the computer 

:s involved 
^Three-Mile Island." I 
politely inquire as to when I expect to be called *upon 
to prevent a nuclear melt-down. (Funny how long a short 
si 1 ence - can * become . ^ ' 



let^ you do — |extolling the wonderful insights 
in playing^ such things as '^Thrp^-Mile island." 



Wednesday Watched with dismay as the computer accepted a 

.dealer's disk and ran various diagnostic tests on ^.tself. 
Monitor showed flashing RAM that wa^ faulty-. Somehow, 
. s that find didn't restore two weeks' loss of . self- 

confidence e^perifenced while I had assumed it was 
operator error at» fault. ' ^ 



Saturday 



Week 3 



Daughter picked two games from book pf computer 
^yrograms and typed into the computer. Three hours later, A 
we got them to work, and I was "eaten by my first' "man- 
eating rabbj-t," Then I searched a 10 by 10 grid to no 
avail for "Hurkle." I think I mig'ht have found* him/her/it 
if the program had produced graf}l;iics so I knew' what a 
Hurkle looked l^ke. It gets avfully boring responding 
to a screen full of questions. (After awhile^, you want 
to be found and torn apart by the Minotaur J 

4 

Kids showed me how to use "Color l^ketch" today and 
what BLOAD goinmand meant. (I think I un§krstood it 
better the hour after we polished off the Thanksgiving 
turkey.) It continue^s to amaze me how fas^ kids learn 
things informally' and by reading and following directions. 
Somewhere in skim reading and assertive interaction, 
they failed to mention the advantages of readiilg it all the 
way through and doir^ it. the way jtt was intended and explaine'd. 



Week 4 



Had opportunity to discuss starting up problems 
with fellow neophyte yesterday. Interesting how reassuring 
it w^s to find out I Was not the only dumb person to 
sit before the keyboard. There seem- to be lots of 
hiighly informed computenjtiks around except when you need • 
tfieln.^' And though they—try. to b^ patient when I ask my 
beginner level qu^estions, 1 still <get the impression 
I am asking them how to crawl while ttiey are preparing 
for the hurdles. (Not only can ignorance be shared — 
it's also reassuring to find it.'^n others*) 

Started my first game of ches'^j^'^.with a computer today. - 
The computer is awfully slow in thinking — the program 
says it* is cor\sidering four pbssible >ii[ioves ahead. I'm. 
spending most' of my time waiting ori i^>\ but I definetely 
have it on the run. t 
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Next day 



Week 5 



Week 6 



Lost my first game of computer chess. I offered 
W congratulations but skipped the concilatory hand- 
shake. -At least, it hasn't told me what I did wrong. 
But when it smugly asked me if I wanted to play again, 
I pulled its plug (smart aleck machine'.) 

After an hour and half of effort t^day, I made the 
computer show some piath functions in high resolution 
graphi^^^and ifoved 'them around with some fair degree 
of alacrity. But I'fn beginning to/won^er when it can. 
save me time and do ^ probl ems J can't more quickly . So 
far, it's all one way — iSll my mental resources and 
patience to make it do something I already know how to do 
.faster. Also I wonder how the less well-trained 
mathematically can possibly fare in this area. 



• Discovered today that the TV -set will not display 
some colors in certain high resolution graphics pro- 
grams (it will put in horizontal but not vertical 
lines of the same ^lorj I- had been assuming operator 
mistake only to be vindicated again. The manuals tell 
us to experiment — that the computer never makes a 
mistake. (Obviously, that doesn't hold for manuals.) 

Had to set aside today definite hours in the 
schedule 'for serious computer work. Seventh grade 
^daughter's desire to engage in more serious activities 
was hampered by glowering remonstrances from brothers 
to hurry up so t'hey could pla'j^ games. (Solved the 
problem temporarily, but now when am I going to play ' , 
"Brick Out"?) . * 

• ^ 
Called friend to discover the ''size of the computer 
Memory. I aske*cj him. what command to use to make the 
computer tell me how big it is. He told me to ask the 
human standing next to it. I saSly pointed out that ^ 
I was that human. Turns out, you stare into innards P 
and count the RAMS (not fuz^y creatures bea^inAwool) inside 
the white square perimeter. Each RAM contadnsyzK of men 
(I'm beginning to talk like cereal commerhials) . 



er^ry 



Got kids to sit- do^ yesterday to explain POR-N^XT loops 
to them. They ask^'^if I had.^een in the apple cider bottle 
ag^in. Later, 'tliey made the computer count backwards from 
1000 by 5»s* (Insolent offspringl ~ I had only made it 
count to 100 by.l's.) 

, « 

The time involvementcrequired is making it increasingly 
clear that ^e average* clas^ropm teacher will not hav§ the 
time (even if expertise) to program the* computer to do 
meaningful and long-range or management-related activities. 
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Rather r they will be dependent upon the avairlability 
of supporting software and the funds to acquire t;he - 
sam^. Limited use. demonstrations and informal un- 
supervised learning seem to be the most viable uses 
pf the computer .for most^ users in the next few years 
without increasing the initial investment.. 

• - ; . 

Attended a meeting with fellow math educators to 
discuss microcomputers.. Two advanced members of the' 
group exchanged pleasantries- and various nuances 
about machine language sounded like R2D2 talking 
to C3P0. Gradually ij^^^ey returned to the reaT world 
and talked to we motions. ^jDo J really want to spend 
80%' of my waking tlmq speaking In acronyms apd 
erector-set terms?):^ ♦ , ' 

Programmed computer to work age-old probtem about 
cowsr sheep, ind pigs Monday. 'The pr6gram ran* well • 

, and I am incl:easing%Ln proficiency to do more , 
difficult things. Of course; -I had solved that problem 
"by just thinkijig" when in grade^school. I paused 
to reflect how growing kids will be changed by 
learning JOR-NEXT loops and GOSUB-RETURlV subroutines 
that cause a computer to check 33,000 cases, rather 
than using the old bean to close in on the answer 
in a humanly manageable nuriiber of paper and pencil 
steps. Is the pried of increasing computing power, 

• mental laziness? (Probably the same Question, In ^ ' 
new raiment, to that posed by Babylonian scholars 
'contemplating, the use of the abacus over stylus 
techniques.) 

\' . ^ ■" 

. Doctor diagnosed strange malady on right hand 
as invader's THUMB. He also mentioned that my eyes 
had little waving, figures marching across them. His 
advice was to shut the computer down for 2-3 days and 
read a good book. (After a short pause, I remembered 
what he was referring to.) 



And thus ends a brief gjimpse at a continuing 
Odyssey^ into the micrbchip age s . 
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Educational Uses of Computers 



Exploring the many educational uses of computers ±s valuable to under- 
stand the wide range of possibilities available with the technology. There 
are several/ different ways of organiairig this discussion. Th^ intent is 
to demonstrate the variety of uses, not to devel^ a partitioning or a 
taxonomy of uses. As a matter of fact, given a particular program, it may 
fit into several different- catego^ries. The heading6\are chosen only be- 
cause they are descriptive. ^ \ - r 

' In 'the following sections different ',uses will be described and sample 
programs of each type will be mentioned.- 

-« 

Computer Assisted Instruction (CAI) 

' In general, this is a wide range of educational programs which require 
student interaction with a computer in a learning situation. 

'Drill and practice 

* ■* ♦ * 

These programs are designed to provide pract'ice for skills and knowledge 
learnings—that is, learning that/is low iti cognitive complexity. Following 
are some . sample pro^grams. ^ ^ ^ 

a. DARTS: practic^ in estimating t;he names of points dn a rational 
'number line^ (fractions) . ■ , 

b\ UNCLte SAM*S JIGSAW: drill -on identifying -USA states by their 
shapes. ^ ^ 

2. Tutorial . ' '° 

■ o ■ ♦ , i» V 

Programs classified as tutorial ^typically w^ld be associated with 
learning objectives at higher cognitive levels tHan 4i?ill and practice' 
objectives. In genetal, the goals of these programs are understandings. 

' 'a. Longevity: the human interiicts with tfhe program to determine 

the human's life expectancy -and learn which factors effect it and 
how much. ' . r ' ' 

b. • Stereo*: another interactive program designed to t^ach the student 

about the dangers of ^ereotyping people. 

3. Simulations * ' • ^ ^ ^ 
" ^ . , - * . / ' 

Simulation progr^ /are designed to provide the student '^ith experi- 
ences thW: are too expensive, dangerous, complex, and- time consuming to 
provide in a teal world sitrtiation. Such programs provide* models of phe^^mena 
in the*real world .for the student to , study. . Leariving objectives are typi-* 
cally more cogriitiv^ly complex than (;.) 'drill ^nd practice' or J2) tutorial * 
programs. These obj^ettlves are often at .the analysis' and synthesis, levels . 
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^a; Three Mi3,6 Island: The .jiiuman *acts as manner and operator of 

the Three Mile Island nuclear, ^eUctr^al generation facility to 
. , learn how .electricity is generated at the plant. Not only does 

the human leafn a schematic operation, but he or she has an op- 
portunity to experience the frustration of dealii^g witlT the many 
' different aspects- of maintaining the facility. 

b. Engine: Observe the operation of a four cycle internal combustion 

. engijie. * . ^ ♦ 

c. Lemona&e: Run a lemonade stand in competition with others to 
learn some economic generali-zations. v ' 

Computer Managed Instruction (CMI ) » . ' k ^ 

\ ^ ' / 

CMI differs from CAI in that CMI uses are designed to assist the teacher 
in the management of instruction. CAI programs are designed to teach stu- 
dents something. 

4. Record Management ' . ^ 

The putpose pf record management programs are to store, analyze, and 
report on data. The analyses may be used for research studies but more 
often the systems arfe designed to, help teachers with maintaining student* 
progress reports and records. Some systems include features like computer 
generated report cards. Such report^ can b6 updated on a weekly, ,or daily, 
basis to infqrm students and* parents of student progress. 

a. Millikin AritH^tic Progra^as : .The set of programs prq^ide drill 
in basic arithmetic in such areas as additiqn, 'subtraction, multi- 
plication, division, fractions , ^and measurement. Each one is 
divided into more than 50 progr^am levels by problem difficulty. 
Thus, the programs are easily classified as CAI. Howeveir, a 
managemeii.t, system is included to repoA to the students and the 
teachers *abt>ut the students* programs. One option is a .hard 
copy, printout of students '\progrfess. Also*, teachers may make 
group or individual assignments. y 

5. Materials Generation 

Computer programs caitbe easily developed to produce classroom materi^ 
als for a teacher. Some: of the^ printers currently available, like nhe 
Centronics 737, can produce dit^6" masters 'and overhead transparencies. 
These and other printers can produce cle^an masters which can^be reproduced 
in classroom settings. ' . 

a. , SIMEQ and FACTORS : These two teacher* developed' 4)ifogi:ams' produce 
4 tests on "simultaneous 'linear equations" and on "Factoring Poly- 

nomials" respectively. Thje tests ate properly formatted and 
include. the answers^ Thus, the teacher can reproduce^the test 
with the answers, cover tl>e^, and reproduce the test witho;uLt the ^ 
^nsyers. After the students. have worked on the test, the teacher 
can pass out, the copy with 'the correct answers. 
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b. WORDFINDr Sometimes teachers like to emphasize new vocabulary 
words in ^unit of study.* For example, an elementary ^ience 
unit might include words like, temperature, measurement, Celsius,^ 
metric, gram, and liter. .Woifdfind puzrles, in which the student 
tries to find words 'hidden in an array of letters, provide an - 
.opportunity for students to id#itify the'wor'ds in a game setting. 
' The WORDFIND program generates .the puzzle ar\d absolution. 



Other Uses 

Aside fifom CAI and CMI, one can find several other educational uses 
of compu'tei;s. * ^ . . 

6. Educational Games 

Therp are more games available on microcomputer^ than any other type 
of prograk. Some of these have educational value. Some have little or 
no s uch use ! -Be careful . Many of the games are intriguing and fun ; how- 
ever, if the purpose is Simply playing , the use of classroom time is 
questionable... Some of the programs aiceady mentioiled could be classified 
as games, e.g.. Darts, Three Mile IslOTd, and Lemonade *fet and . However, 

• these— programs appear to have some educational value. 

Other games liKH Chess, Pirates, and Super Invaders may be a lot of 
fun but limited in educational value. ♦ - . 

7. Programming 

* • *" ' ' , 

With the advent of the microcomputer and the associated availability 
of relatively inexpensive computers, more and more schools (and individuals) 
have purchased computers.. This growth of computers has stimulated .interest 
in computer programming. One of the major education'al uses of computers is . 

* tot each students to program. In pre-college schools the language most often 
selected is BASIC which has been taught with success as low as the second 
grade (although we do not recommend teaching programming that early) . 

8. JPro^J.em Solving ^ ^ ^* ^ " e ^ m 

Learning to program is easily ^associated with problem solving'. To 
solve a problem ua^ng a computer, the individual would typically need to 
know, to write programs. Usually in programming courses, students are 
asked to solve Assigned problems. However, the two activities can be suf- 
ficiently different to list them separately in this paper. 

An excellenf set of problems for computer solutkon at the secondary 
school level was originally developed by Earl Qrf antt Diana Hestwood. These 
are available ^s card sets entitled Computer Conversations and More Computer 
Conversations from The Math Group, 5625 Gi-rard Avenue, South, Minneapolis, 
MN 55419. ' ^ - , 
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-Mathematics Teacher -^February 1980 \ " ^ • 

Computer ' Literacy Objectives-Cognitive 
Hardware 

!• Identify the five major components of a computer: input equipment, memory 
unit, control unity arithmetic unit, ^output equipment. 

2, Identify the basic operation of a computer system; input of data or information, 
processing of data or information, output of data or information, 

3, Distinguish between hardware and software. ^ 

4, Identify how a person can access a ^computer: for example. » ^ 
1. via a keyboard terminal 

a. a site of computer - ' ^ 

b, at any distance via' telephone lines' ^ * 
^2. 'via punched or marked carda , 
-3. via-other magnetic media (tape, diskette) 

Recognize the rapid growth of computer hardware since the 19403. 

6. Detetihine that the basic components function as an interconnected system under 
-the control of a stored program developed^by a person. ^ ^ 

7. Compare computer processing and Storage capabilities to the human brain, 
listing some generral similarities and ferenc^s. 

Programming and Algorithms 

1. Recognize the definition of- "algorithm;" * . 

2. Follow and give the corredt 'output for a simple algorithm. 

3. Given a simple' algoriChm, explain what it accomplishes (i.e., interpret and general 

4. Modify a* simple algorithm to accomplish a ^lew, but related task, ^ 

' 5. Detect lo^ic errors in an algorithm. * ♦ ' . - 

6. Correct errors' in an improperly functioning algorithm. 

7. Develop an ^algorithm for solving a specif ic' problem. 

8. Develop an algorithm .that can be used to solve a set of similar problems. 
Software and Data Processing 

1. I<3entify the fact that we communicate with ^computers through a binary code. 

2. Identify the need for data' to be organized if it is to be useful. 

3. Identify the fact that information is data that has been given meaning. 

4. Identify the fact ^ that delta is' a coded mechanism for communicatioja. 

5. Identify' the fact that commtinication is the transmission of information via 
coded mes^^ages. * k ^ 

6. Identify the fact that data processing involves the transformation of data by 
means of * a set of predefined rules. • , 

7,. Recognize that a computer needs instructions to operate. 

8. Recognize that a computer gets instructions from a program written in a programming 
language. 

9. Recoanize that a computer i^ capable of storing a program and data. 

10. Recognize that computers process data by searching, sorting, deleting, updating, ^ 

summarizing, moving and so on. ^' 
Tl. Select an appr;ppriate attribute for ordering of data for a particular task,, 

12. Design an elemeTT&ary data structure for a given application (that is,, provide order 
for the data) . 

13. Design an elementary coding system for a given application. 



Application^ 

1. Recognize' specific uses of computers in some of the following fields^. 



a. 


medicine ^ • - 






b. 


law enf6rcement 


i. 


recreation 


c. 


education 




government 


d. 


engineering 


k. 


the library 


e. 


business 


1. 


creative arts 


f. 


transportation 






g* 


military defense systems 






h. 


weather prediction 




• 
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2. Identify th^ fact that there are many programming languages suitable for a 

•particular application for 'business or science. 

3. Recognize that the following, activities are among the major types of 
applications ^of the computer; 

a» information storage and retrieval 

b. simulation and modeling* * * 

C process controls decision-making ' . 

d. computation \ • * . ' . 

e. data processing 

4. Recognize that computers are generally good at information-processing 
tasks that benefit from the following*: 

a. speed ^ * , ^ , 

b. accuracy ^^F^' 

c. repetition \\ 

5. Recognize tHat some limiting considerations for using computers are as . 
follows: , . . • 

a. cost 

b. software availability * ' • ' ^ 

c. storage capacity ' ^ ' ^ s 

6. Recognize the basic features of a computerized information system. 

7. Determine how* computers can assist the consumer. 

8. Determine how computers can assist in a decision-making process. 

9. Assess the feasibility of potential applications. 

10. Develop a new application. ^ 

Impact . - » ' * 

;1. Distfinguish among the following careers: * 

a. keypuncher/keyoperatoi;' 

b. computer operator 

c. computer programmer 

d. systems analyst 

e. computer scientists i ■ • - 

2. Recognize that computers are use(\to commit a wide variety of serious crimes, 
especially stealing monfey and stealing information. 

3. Recognize that identi f ica'tioji codes (numbers) and passwords are a primary 
means for restricting the use of computer systems, computer programs, ^nd 
data files. - 

4.. Recognize that procedures for detecting ^computer-based crimes are not well 

developed. < . ' , ' 

5. Identify some advantages or disadvantages of a- data base containing personal 

information on a large number of people (e.g., the list might include yaXUe 

for research 5ind potential- for privacy invasion) . 
64 Recognize several regulatory procedures; for example, privilege to one's own 

file ^nd restrictions on the use of universal personal identifiers that help 

to insure tjie integrity of persoriaJL data files. 

7. Recognize that most "privacy problems" are characteristic of large information 
files whether or not they are coniputerized. - ^ - ^ 

8. Recognize that computerJLssation botn increases and decreases employment. 

9. Recognize that computerization both personalizes knd impersonalizes procedures 
in fields such as education. , * ' ^' / • 

10. Recognize that coinputerization can lead to both greater independence and , 
dependence on one's tools - ^ 

11. Recognize that, whereas conlputers do not have the mental capacity that hmnans do 
through techniques such as artificial intelligencjey computers have been able to 
modify their own instr\iction set and do many of the in formation -processing %agks 
that humans do* * ^ ^ 

12. Recognize that alleged "computer mistakes" ace usually mistakes made by people. 

13. Plan a strategy^ for tracing and correcting a computer-related error, such as a . 
billing errcyr. ^ ^, . ' 
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15. 



16. 



Explain how computers make public surveillahce^re f e^siblej^ ^ 
Recognize that even though a person does not go near a computeV/ he or 
she is affected indirectly because the soc^r^tys^is different in many sectors 
as a consequence of computerization. , 

Exlain how compters can be used to effect the distribution and use pf 
economic and political power. ^ ^ 

Computer Literacy Objectives Af fectljge ^ ^ 

1. Does not teel fear, anxiety, or intimidation .from computer experiences. 
Feels confident about his or 'her ability to 'use and control- compuj^s* 
Values efficient inforpiation processing provided that it does not neglect ^ . 
accuracy, the protection of individual rights, and social needs. 
Values coitiputerization of routine tasks so long as it frees people to engag^ 
in other activit,:^es and is not done as an end in itself. 

Values increased"^ cQinmunicatibn and availability of information made possible 
through comf)uter use provided^hat it does not violate personal rights to 
privacy and accureucy of personal data. . , 

Values economic benefits of computerization for a society. c ~ 

Enjoys and desires work or play with computers, especially computer-assisted 
learning. . " 1 ^ - 

Describes past experienoes with computers * with positive-affective words, 
like fun, exciting, challenging, and so on. 
, Given an d{)portunity , spends some free time using a computer.. 



2, 
3. 



5. 



6'. 
7. 
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♦Proposed , 
One-Week Computer Literacy ^Course 

Day 1: Historical Developi^eht^of Computers • , 0 

1. Objective - The studenj; will be able to understand the historical development 
of computers. ^ 

2. content OescriptioQ - Suggested activities* will develop an understanding 
and appreciation of . . 

a. the early counting devices,- 

b. the four generations of computers - post-1940, 

c**' the difference in analog and digital computers, anU . , ^ 

d. the people^ involved in the development. 

Suggested Activities 

•Teacher/students: ^ \ 

i discuss first use of and need for "compilers": fingers, pebbles, etc. 

b! demonstrate use of manual and mechanical devices: abacus, slide rule, 

adding machine, etc. , . 

c' develop a historical time-line display of computing devices and computers 
d. ^mpare the four generations of post - 19-40 computers 
show any available films, filmstrips, or slides 

[tudents * . , . , 

a. make a. visual display(s) of people involved in computers: mobiles, 

posters, slides, etc. * . . ^ *. ^ 

b. "print" a newspaper of article^ on computers and their- inVentors - 
c! make^a card or board game on the history of computers ' 
d. collect examples or pictures of analog and digital "computers 




Day 2: Computer Applications in Society- / 

1. Objective -'The student will be able to understand the widespread applications 
\ and implications of computers to today's society. 

2. . content Description - Suggested activities will develop an understanding^ and 

appreciation of - , ^ 

* a. the various uses of computers in all facets of society, 
^ b! t^ie growth of computer applications in the last 40 ye^rs, 
c. the educational applications pf computers, and 
d* the possible ax;eas that cOn^utors may be used in the future. 



Siafggested Activities 



a. 



acher/Students t 

identi'fy specific current, and potential uses of computers in 
1. ' homes cind recreation 



2. business and. industry 

3; medicine 

4. law ^d law enforcement 

5. engineering 

6. transportation. , 

7. military defense 

8. weather predictions 

9. research and education ^ 
10.^ librafie's and information retrieval 

b, discuss other areas of computer applications 



ATbis outline is only .a composite of "severai N,C. and out-of-state courses: ^ 
^4.- ^ ^^-it:X% *^ as a. resource, 6nl'y, i ^7 
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c. compare the number of areas of computer use in the decades since 1940 

d, describe several computer applications in the local community 

e* list several of the majdr types of computer applications - information 
storage and retrieval^ simulation an d ^ deling, process control, 
computation, 'data processing * ^ 

Students ; * 

a* clip articles from newspapers and magazines on computer^ applications 
for reporting and display ^ , ^ 

b. visit a local business or site that uses a computer - on-site qr via 
termin^al • * > * . , 

c. collect information on why and when several local computer users implemented 
the computer into theij: work * ' 

d. collect computer - related or - printed infomation that is received 
by consumers • • * 

e. select one^ ca4:egory of present or possible future cojpputer use and , 
••predict" what the computer application will be in 2001 - , ' 

Day 3: Impact of Computers on Society - Careers and Job Opportunities 

» 

1. Objective ; The student will be able to recognize the careers directly related 
to computers and to understand Jthe effect of the computers on job opportunities 
in general - past^ present^* and future. 

* 

2. Content Descriptibn - Suggested activities will develop an understanding ;t 
and appreciation of / 

a. the vocations, directly related to computers 

b. the training necessary for different types of computing jobs, 

• the changes in, creation 6f r and elimination of various careers and 

occupations cis a result of fhe use and improvement of computers, 

d. the current employment opportxinities requiring computer Expertise, 

e. the future implications of the' effect of computers \)n certain vocations, ' 
and ^ " . 

f . the many programming languages Suitable for particular applications and 
the training necessary, 

3. Suggested Activities ' ' ' 
Teacher/Students ;^ 

a. distinguish .between various computer-related careers - key puncher/ 
key operator, compi:^ter operator, computer programmer, systems analyst, 
systems manager, ' * ' 

b. discuss the training required fo;: the various computer-related careers 

c. ifiake a list of "job opportunities that have changed in some way due to 
computers gince 1950 

d. identify possible future employment that will be created, changed, 
or eliminated by computers 

e. list the various ^programming languages, discuss their development, 
and the training necessary for mastery ^ ^ 

Student:s ; , . * ■ 

a. clip newspaper and inagazine want ads for computer-related jobs or ads 
specifying computer expertise in a job usually not associated directly 
with computers. . - 

b. investigate the use bf Computers by guidance counselors and students 

c. interview a person who uses a computer to discover what training he/she 
was required to have and wha€^ additional training would be advantageous 

d. research magazine ads and college bulletins for jthe time period 1950-1980 
*to compare the increase in the references to computers 

e* locate and show 1950 "and 1960 .fiims/films trips that predict what the 

/•future" will be like as a result'^of technologicctl advances 
f ♦ create a futuristic career involving a computer; describe the role of 
the computer 
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4: Impact of Computers on Society - Limitations and Disadvantages 

Objective' The student will be .able to identify and understand the? limitations 
of the computer for certain applications and th^ potential abuse and inconvenience 
of computers. * 

Content Despription ; Suggested activities will develop an understanding 
and appreciation of 

a:' the lim;Ltations of computers for some Applications, 

b. the limiting considerations (cost, storage, capacity, software availability) 

for using computers, , 
c\ the use of computers' for criminal aqtions, 

d, the advantages and disadvantages of data bases, and 

e, the occurrance of "computer mistakes" - their origin, the effect on 
the recipient, and the possible procedure to correct them. 



Suggested Activities . • ' / 

Teacher/Students ; < ^ ^ 

a* discuss "jobs" that computers are currently inciapable of performing 
and. why ' ' 

b. list known misuses of computers - swindling, selling of mailing lists, 
invasion of privacy, unlawful use of equipment, etc. , 

c. identify known data 'bases and their access procedures 
Students : 

a. report on 'an interview with a "victim" of a "computer ertor" 

b/ interview a sampling of 10 people to determine their opinion on "Computers 
are responsible for dehumanizing governmental/business activities with 
citizens by assigning numbers to people." 

c, . research and- report on state and federal legislation to control computer crime 

5: Identification of the Computer Hardware and Its Function 

Objective : The student will be able to recognize the components of a 
computer and to understand the function of each' component . • 

Content Description : Suggested activities will develop an understanding 
and appreciation of 

^ the five parts of a computer - input, output, storage, control and arithmetic, 

b. . the function of and the various devices for each of the five parts of a 

computer , " ^ 

c. the role each of the five parts plays In the probjLem-solving process,^ 

d. . the. advantages and disadvantages of ciifferent types of input and o\itput y 

materials, and 

e. the^ctivities that computers can/cannot perform bettor than humans can, 
suggested Activities 

Teacher/Students ; * . ' • . 

a. describe the five parts of a computer and their function 

b. display various types of the five parts - past and present " 

c. identify the advantages and limitations 'of the various computer 
components discussed 

d/' list the improvements in efficiency of operation of the computer 

components-historical time-line display 
Students : , 

a. perform a problem-solving task as a computer ^ would, then compare to the 
cfcrresponding human action 

b. iJ-mulate the computer activities in calculating 2 + 5 
' c. <a.splay different input, storage, and ou'tput media 
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i^'-.A UNIT FOR SECONDARY SCHOOLS, by Donald d'. Spencer - Ormohd Beach: 
Camelot. 2nd Edition, 1980, 96pp, $3.95 . . ^ u 

Best we've seen yet to serve as a text on BASIC for student and teacher; 

buy a flowchart template and feet about producing personal programs for 
'leisure, instruction, or recordkeeping. 

BASIC OMPUTER GAMES: Microcomputer Edition, ed., by David H. Ahl. New York: 

Workman Publishing, 1978. 8h x 11 paperback, 183pp, $7.50. 

Approximately one hundred program listings in BASIC -language for use on 
microcomputers. Good for use as motivational devices, for studies m computer 
programming, or .as models for your own instructional programs. 

COMPUTER APPLICATIONS 'in INSTRUCTION: A Teacher's Guide, to Selection and Use, 
by Judith B. Edwards et al. Ne^v Hanover, New Hampshire: Time Share Corporation, 

1978. 8*5 X 11 paperback. 

Intended for elementary and secondary teachers in all subject areas. 
Gives a practical guide for using comjiuters in school, including hardware, 
programming languages, and different roles the conputer can play in 
instruction. Contains chapters on Essentials of Hardware and ioftware, 
Instructional Uses, Selecting Computer-Based Instructional Units, andv 
readinqs in various curriculum areas. Well-written , east to understand. 
Full Osgood examples. Extensive bibliographic references. 

COMPUTER AWARENESS BOOK, by Donald D. Spencer - Ormond Beach: Camelot. 1978, 

^^'^Pirst and 2nd grade introduction with adult help~a great deal of follow-up 
on terminology reguirel: "flowchart", "program", "computer programmer", 
"BASIC"; probablyXmost useful for bold black line illustration (suitable 
for coloring) after an introduction and aclfual use of a terminal. , 

COMPUTER DICTIONARY, by Donald D. Spencer - Ormond Beach: Camelot. 2nd Edition, 

1979, leOpp, softbound $5.95, hardJ^und $9.95. J 

Whether for computer awareness or computer* literacy, all ftedia centers 
requife a key to thejfomputer lingo in the reference- collection. 



THE COMPUTER QUIZ BOOK, by Donald D*. Spencer - Ormpud Beach: Camelot. 1978, 

128pp,'$5.95'. •, - — , ■ . ^ . 

After studying or teaching an introductory course in computer science or 
data processing, jise these multiple choice questions and" crossword puzzles 
to "test yourself or your students; nine chapters cover from history of 
computing througJf applications and ecjuipment to numbers systems , codes 
and occupations. 

THE HOME COMPUTER BOOK, by Len Buckwalter . New York: Simon's Schuster^ 19"^. 

5% X 8% paperback, 254pp, $4.95. \ 

A very readable history of the development of the computer, leading up to 
the microcomputers on the market today. Simple explanations of micro hard- 
ware and how computers do what they do; things to consider when building 
pr buying a .microcomputer; gen6ril descriptions vof applications at work 
and home. Sixty-eight .pages of program listings in BASIC could provide 
good models for your own programs., Extensive glossary. ' , 



^SCHOOL MEDIA SERVICES AND AUTOMATION: A survey and annotated * bibliography 
of the prpfessional iterature related to tftle automation of Schpol Library Media 
^rvices, K-12, by Dan R. Twaddle, School Library Journal, Summer 1979, pp. 257--267. 
• A^beview of the literature from rtS7 to July 1978; good examples of automation 
wprking for improved media services 'ftt the school level-computer itsed <:atalog, 
circulation systems, centralized prqce^ssing or improved subject access; ' 
' . 67 item annotated bibliography. 

THE STORY OF COMPUTERS, by Donald D. Spencer - Ormond Beach: Camelot. 2rid Edition, 
1977, .64pp, $3.95.: ^ : 4 ^ ' 

Covers who's, what's, and how's of a subject feared by many adults; written 
for the 3rd grade up, it will be helpful for all who are timid about dfealing 
with the technology which runs o\ir lives every "so^insi^iousiyV sometimes ^ > 
" silly cartoons of varying styles do not distract and in general carry liti^ 
intended information, . ^ ^ ^ 



USING BASIC^ IN THE CLASSROOM, by Donald p. Spencer - Ormond Beach: Ctoelot. , 
1978, 224pp, $9.95, ^ 
Fortunately^ilie title is misleading. It does a lot more than instruct? in 
the use of BASIC, the compute j language most appropriate for schools, ' Godd 
talk on planning for the use of computers in the school 'whether time-sharing 
or micro-computers; discusses methods for teaching computer use; self- 
teaching, short course, integrated, computer science course, and extra 
curricular activity, provides overview on equipment compjftients, 

WHAT IS A CdhPUTER? by Marion J, Ball. New York: Houghton-Mifflin., 1972, 
$.2,85 paperback, ' . • ^ 

A beginner's book about computers. Child-like drawings and simpl'e 
explanations of basic computer parts and their ftinctions, .Good, for use 
with students (and with teachers who are pretending to look fpr information 
for their class). Excellent introduction to what computers are all about, 

yoq JUST BOUGHT A PERSONAL WHAT?, by Thomas Dwyer and ^largot Critchfield, 

Petersborough, N.H, : Byte Books, Subsidiai^y of McGraw-Hill*, (no date) 

8^5 X 11 paperback, 343pp, $11.95, 

An excellent resource for teaching beginners how to talk to their microcomputer 
OrientedTtowara- process rather than toward equipment. Assumes that reader 
has aiT entry-level tinder standing of what computers are and how^ey work. 
Full of exercises in programming which movg^ from very simple to relatively 
complex patterns,, building the reader's capabilities. Numerous programs 
in number games, word games, space games, home finance, and small business. 
Will train reader in good procedures for programming and in understanding the ' 

* microcomputer's^ c&pabilities.* 

BE A COMPUTER LITERATE, by Marion Ball and Sylvia Charp, Morristown, New Jefsey:. 
Creative ^mputing Press 1977, 61pp, $3.95, 

A basic introduction to computers fpr midjdle school and up. 

)^RE YOU COMPUTER LITERATE? by Karfen Billings and David Moursand, Salem Oregon: 
The Math Learning Center, 1978, $6.95. • ' 

AJW^nformative exploration of the world of the computer. Chapter quizes 

and final" exam are* included. , . ' 

** " . » 

MIRACEL CHIP; THE MICROELECTRONIC REVOLUTION, By Stanley L, ^nglebardte^ New^York: 
^throp,'^Lee and Shephard Books « 1979, 123pp, ' $6;95. ^ 

A fascinating account of how the microcomputer - th^ miracle chip - evolved, 
how it works, and how it can be used. Strengths of the book are in the 
readable description of involved electronic concepts and in the personalisation 
of the advances in miproelectronics. Goo'd introductoiry book on computers 
fpr middle school and eibove. 



COMPUTER PROGRAMMING BOOKS ; 

COMPUTERS AND MATHEMATICS, by James Poirot and David- Groves, MancHaca\ Texas: 
Sterling Swift 1979, 444pp., $21.95 with MICROCOMPUTER WORKBOOK - Apple II 
Edition and TRS-80 Edition, 1979, $4.95 with courseware (cassette $4.00, . 
disk- $50.00) ' 

BASIC AND THE PERSONAL COMPUTER, by Thomas Dwyer and Margot Crutchfield, 
Reading, Mass.: Addison-Wesley, 1978, $12.95. 

COMPUTER PROGRAMMING IN THE BASIC LANGUAGE, by Zeney P. Jacobs,' et al, 
Boston, Mass»>Aliyn and Bacon 1978, $9.00. Teacher's guide $3.00. 

* PERIODICALS FOR COMPUTER USE 

Sevferal periodicals for computer hobbyists. These do not. use a highly technical 
approach, but do assume some understanding of microcomputers. To varying degrees, 
they contain articles about equipment,, applications, procedures, reviews of books, 
hardware and software, listinJs of 'programs, and advertisements of computer- 
related products and services! 
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COMPUTE: The Journal of Prc^^sive Computing. 

Six issues per .year; Single issue $2.00; 1 year $9.00. Circulation 
Department, P.O. Box 5406, Greensboro, NC 27403 

COMPUTING TEACHER ' ' . ' . 

Six issues per academic year; subscription only; 1 year $10.00. Subscriptions, 
. ' Computing Center, Eastern Oregon State College, Le Grande, Oregon 9785P 

CREATIVE COMPUTING: The #1 Magazine of Computer Applications and Software, ^^el 
f issues per year: Single issue $2.50; 1 year $15.00. Subscription Department, 
r p. O. Box 789-M\Morristo«n, NJ- 07960' 

80 MICROCOMPUTING: ih^ J^agazine for TRS-80 Users. Twelve issues per year; 

Single issue $2^0; 1 year $15.00. Subscription Department, P;o. Box 981, 
Fannin^4ale_j_.Nn 11737 . . *' » , ^ 

INTERFACE AGL: Computing for Home and Business^ Applications Twelve issues 

per year; Single is^sue $2.50; 1 year $18.00. Circulation Department, 

16704 Marquardt Ave., Cerritos, CA 90701 

I ' * * . • 

ON COMPUTING: Guide to Personal Computing. Four issues per year; Single 

issue $2.50; 1 year $8.50. Subscription Department, P,0. Box 307,* , 

Martinsville, NJ 08836 

PERSONAL COMPUTING - Twelve issues per year; Single issue $2.00; 1 year $14.00. 
Circulation Department, 1050 Commonwealth* Avenue, Boston, Mass. 02215 



PURSER'S MAGAZINE - Four issues per year; Single issue $4.00, 1 y^ar $12.00. 
'^Robert Purser, P. O. Box 466, El Dorado, CA 95623 (good software directory) 

+ TRS-80 APPLICATIONS SOURCEBOOK^Radio ShacK: #26-2113, $.99 (listing of 
TRS-80 applications directory) 

*\ AtJJDIO-VlSUAL MATERIALS FROM CAMELOT PUBLISHING CO . 

COMPUTERS FOR IQDS^O:^ Dona/ld Spencer. Designed for use in the elementary 

school classroonSor as an introduction for anyone to the world of computers. 
Includes 2 books,\ixty 35mm color slides, tape cas^ett^ Teacher^s Manual, 
and poster.. No. 1039, $75.00 ^ , 

+ This is not a peifiodical , - 

.t;TKese;3B(iaterials^a^ the process of being reviewed. 



4 _^ , R 

THE COMPUTER. A 40 slide/cassette* presentation of secondary schools and above ^ 
* which introduces in an ei^fnentary way the basic fconcepts of computers and 
computer prdgraromiag, including microcomputers and the BASIC language. 
• No, 1101, $70.00 . ' X 

HISTORY OF COMPUTING. A 40 slide/cassette presentation on < calculating machines 
and computers hrom prehistoric people to microcomputers. No. 11Q2, $70.00 
, • .1 

COMPUTER USAGE/APPLICATIONS. *A 40 ^lide/cassette program on- computers in 
law, medicine, lafi enforcement, business, education, government, sports, 
etc. No.. 1103, $70.00 ' . " • 

INTRODUCTION TO COMP.UTXER SCIENCE. An 80--slide/cassette program for secondary 
and above. It inciydes the history, application andloomponents of a 
computer (includirt micros) and discusses prograntaiing in BASIC. No. 1104, $120.00 

V ' ■ -J 

Material provided by the Division of Educational Media and supplpiented by 
the Div/.sion of Management Information Systems , , ' - 
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- Resources on Computers - Supplement 

November 1980 ^ 

"» 

• ' ' * 

Books * ^ 

Computers and Education, by James L. Poirpt. Manchaca, Texas: Sterling Swift. 
1980, 89pp, $6.95. This text is desig^d" to aid teachers and administrators 
in becoming familiar with the use of the computer in educational appj-ications, 
both in instruction and administration. 

'Microcomputers and the 3 r's: A Guide for Teachers, by Cystine Doerr. 
New jersey: Hayden. 1979, 173pp., $7.95. This book is a suitable reference . 
or a text to acquaint teachers with the wide range of computer and microcomputer 
applications at the secondary level. ^ 

Home Computers: A Simple and Informative Guide, by Scott Corbett. Boston: 
Atlantic Monthly Press, 1980, 115pp, $4.95 paper. An easy to read text on the 
microcomputer. Subjects discussed range from "Computers We Already Live With" 

to ^Computer Language" to "Computer Crime and ^use." 

- < 

Computer Capers, iy Thomas Whiteside. New York:/ Crowell. 1978, 164pp. This 
book surveys the new breed of ingenious thieves who exploit the flaws in computer 
systems and security, telling of creative schemes in an engaging style. 

Microcomputer Systems and Apple BASIC, by James L. Poirot. Manchaca, Texas: 
Sterling Swift. 1980, MBpp, $8.95. -This book contain^ general information 
on computer development, microcomputer system organization and flowcharting. 
The computer programming section, however, pertains to the Aple II micrtocomputer. 

Computer Literacy Show and Tell Kit. Manchaca, Texas: Sterling Swift. 1980, 
$59.95. * This kit consists of a ring binder containing nine computer component^ 
on skin-packed pages with expiratory text. The components are abacus, punched 
cards, magnetic tape, disks, transistor-resistor-capacitor, diode, circuit board, 
integrated circuit, and 'a stuffed circuit board. 



Audio-Visual Maiterials ' 
Modern Talking picture Service 

Call 7b4-392-0381 within 14 days of date desired. All 16mni films; free. 
Some Call It Software 
About Computers - 

^Thinking?? Machines (Southern Bell Film) 



m 

Booklets 

Facts on Computer Careers - pamphle.t. American Federation of Information 
Processing Societies, Inc., 210 Sturanit Avenue, Montvale, New Jersey 07645. 

Computer Careers - booklet. Business Equipment Mcinufacturers Association, 
1828 L Street, NW, Washington D.C. 20036^ 
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I. Need 



■ COMEUTER- AWARENESS PROGRAM 

c 



Computer awareness means "becoming aware of the extent to which 
conputers influence our lives. Among ether things, they record your 
birth and l\ospital recor4s'; schedule your classes in school^ arid recbpd 
your .grades; calculate your salary, withhold your taxes, and print your 
paycheck; and they will probably bill your relatives for jour fune;:al 
bill. '""Because of the advent 6f tW readily available 'and cheap micro-* 
computers, computers can now be used in thfe hoin^ for recreation and * 
hobby, to mairitain/f inancial records, balance the^ck books, and even con- 
trol lights and appliances, , ^ • - 

This is a program which will, in a three to five day period, attempt 
to help prepare- the eight^h grade students to live in a wo^ld in which 
computers affect alm'est every aspect of their lives. 

The ultimate goal at^ the. Junior High School should be a program in 
"computer literacy" — being able to take an idea and express it in such 
a way that the computer can carry out your fhtent. However, this can be 
achieved only by hands-on experiences and practice and will require more 
hardware and more time than is currently available. - 

II . Objectives ^ ' - a ' • ^ 

The students will learn:* 

1. The history of computers and computing devices. 
' '2. The parts of a computer. 

3. What computers can and cannot*- do and where they are found. 



III. Outline 



A. Lesson 1 - The History of Conputers and Computing Devices 
(2 periods) . • ^, * ^ ^' ^ 

1. ^Show the filmstrip "Historj^ of Conq)uting Devices," Have a 
discussion about why people neecj computing devices, what 
delayed the production of the high speed' computer until the 
.I940*s, and the differences between digital and analog 
computers. 

2* Give each student a set of Napier Rods and show them how to 
, woyk a computation problem 'with them. Discuss the advantages 
and limitations^ of these rods, ' 

3. Have the stdflents work simple addition problems on the abacus ♦ 
Is this a digital or' an analog device?- 

4» Have the stucB^t work problems voa the '"ftck" calculators. 
What type of d^ce is this? 

5. Give« a classroom demonstration of how fast the. "Applei ll" 
micxocdmputer can work complicated problems. 
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Lesson II - The Parts of javComputer ( l^period) 

1/ Using the overhead Bell Telphone^s CARDIAC, show the 
steps a computer goes through in solving a problem and 
identify what .each part of the computer does, 

2. Show the filmstrip "Parts and Functions of Computers." Have 
students examine different types of input devices (tapes, 
carets, paper tapes, and keyboards). Discuss the different 
types of output devices • 

3. Give a demonstration with the "Apple II" computer showing 
how a cassette tape recorder can .be used as both a memory 
and an input device. Use the disk and explain how it works. 

4. 'Open tfie 'cover on the "Apple II" and let the student see 

its inner works i . ^ 

Lesson III - What computers can and cannot do and where they are 
found (2 periods) . * 

1. Show the filmstrip "From Pebbles to Programs - Part 3.-" 
Discuss the ways a computer might be used in the home, by 
government, by business, by airlines, by banks, weather * 
forecasters, or in the space .program. Discuss things you 
would not expect a computer to be able to do. 

2. Discuss the type of work, education needed, pay and job 
availability for these computer related jobs. 

4^ • * 

a. Data Preparation Clerks 

b. Computer Equipment Operators 
• c. Computer Programmers ^ • 

d. Systems Analyst 

e. Computer Service Technicians • 

f. Mathematicians, Engineers, and Scientists 

g. Sales Representatives 

3. Divide the students into three groups and have a group work 
at one of our two terminals ot at the Apple H computer. 
Make sure "that each, student gets to spend some time at 'the 
keyboard interacting with thf computer doing- some math drill 
or simtilations. • t 
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IV • Evaiuation ' v . 

Part I 

A. ^List three types .of places where a computer is used/ 

-1. 

2. 



T 



B. List three ways you feel the computer will be able to help you 
in the future. f . 



2.. 



3. 



C. List three ways you think the computer will be used in the future < 

l7 ^ ' . ^ 

3. ^ [ 

Part II V ' 

A. Please match the answers in Column A to statement , in Column B 
by placing the number of the answer iti the space before the 
statement in Column B. 



Column A 

1. Hardware 

2 . Difttal » 
,3. On-line 

4, Software 

5* vChip 

6. Vacuum Tubes 

7» Printout 

8. "f ime-shari 

9^. Keypunch 

id,^ Bugs. 

11 • contjrol- 

12 « Terminal 



Column B 



A fpm of output 'from a' computer which 
" contains the information the computer 

• has just processed. 

_ When more than one person us,es a computer 
at^ the same time, 

_ A part which was used in first generation 
computers 

Being hooked up to a computer over . 
telephone lines. 

A machine which punches holes in dards. 

The computer program » , 

_ Errors in a computer program ^^ 
A computjex that j/orks by using numbers 

» ^1 

The tinl^.in » computer which directs the traffic 

* * An • Input jnachine ♦ 



r 

r 
r. 
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B\ Please circle the correct answer. 

1. What is the set of instmsjions the computer uses? 

a. program . » 

b. memory 

c* statement « . * 

2. What machine, with a memory like a calculator, "takes a 
problem, works on the problem and sends out the answer?, 

a. chip 

b. computer ^ 
.c. transistor ' / 

3. .Which part of -the computer holds the information in storage? 

a. control 

b. memory 

c. arithmetic 

4. Which type of input can hold the most information in the 
least, amount of space? 

a. magnetic tape 

b. • paper tjape 

c. punched card 



Part III 



1. Read the statements below. When a statement is true about a computer, 
place ^a T before the statement. 

^ a. Computers get tired i^T 

b. Computers can think for themselves. 



c. Computers are fast*. 

d. Computers usually make more mistakes over a long period of 
time than humans do. ^ ^ 

2. Computers are used in schools, in the airlines and in stores. Choose 
one of these three places computers are used and tell how they are used. 



3. Name something you could compare to a computer. Tell how it' compares 
to a eijraputer. 

INPUT PROCES SING OUTPUT^ 

EX: CAR WASH • dirty car washing the car clean car 

, ^ ' • — ^ 
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APPENDIX 



1. Employers of Computer People " 

a. Large businesses employee the most computer people. 

b. Next largest employejr^is the Federal Govertiment (taxes, census, 
^oclal security records, etc.)* 

Manufacturers of computer equipment. 

.d. -Others - small businesses, schools, data processing firms , 
hospitals, etc* • ^ ,^ ^ ♦ 



\ 



JOB OUTLOOK FOR COMPUTER PROFESSIONS 



4* 

Title ' 

c 


Description 


Typical 
1Q7Q 

Salary 


Demand in 1980 

pnTTmAT^H Tj"I th 

1970 


Education needed 


Data Preparation' 
' Clerk ; 


Primarily Key- 
Puiich operatojr. , 

, a 1 


$100-200 
weekly 


Down 25% 


High School 


Computer Equip- 
ment Operator 

s * 


Inputs' the programs 
and. data. Makes 
sure the equipment 
is operating 
correctly. 


$175-250 
weekly 


Up 80% 

« 

• 


High School 

S 


Compute^! 
Programmer 


Provides the com- 
puter with the 
instructions 
necessary to handle 
inforniation being 
processed 


$250-400 
weekly 


Up 42% 

t 


College degree 
required for many 
systems ' 

> 


System 
i - Analyst 


Designs and mapf^ges 
computjer systfems ^ 


6onri Ann 
9ZUU— OUU 

* weekly 


up xuu^ 


' ' Degree 


Computer \ y\ 
* Technician 


Repairs equipment 


$200-400 
weekly 


Up 100% 


" 2 years* above High 
School 



1' ^: 



:2 



P^ge Seven 

USERS AND USES OF COMPUTERS 
1. Home ' 

a. Recreation And hobby 

b. Maintain filnancial records ^ 

c. Storage^yf records (recipes, telephone, etc'.) 



2. Business 

Pays^ll 



a. 

b. WQi<S processing] ^ 

c. Accounts payabl^ 

d. Accounts receivable 

e. General ledger 

f . Scales analysis 

g . In ve s tmen t • rfe t urn 



h. Interest calculations 

i. Depreciation calculation 
j . Loan calculation 

k. Inventory control 

1. Financial reports * 

m. Mailing lists 



3. Automatic control 

a. Automobiles 

b. Mixing chemicals 

c. Robotics * 

d. Controlling milling machines (etc.) 

e. Airplanes 

4. Airlines and Hotels 

i 

a. Reservations 
3 • Banks 

a. Process checks . 

b. Records 

6. Weather Forecasters 
?• federal Government 

a. Taxes and Social Security 

b. Military ' ' 

c. Space Program ^ 
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Computer 'Books in the Junior High Library 

1. Computers Work , John Clark, Grosset ^and^Dutilap. 

2. The ElectTohic Brain , Joseph Cook, G.Pv^ Putnams and Sons. 

3/ The Story ^of Computers , Charles T. Meadows, Harvey House, Inc. 

4. Computers; Their History and > How They Work, Richard Rusch, Simon & 
' Schuster. - • 

' ^ ' ' ' / 

5. Computers , Fred Steinberg, Franklin Watts, Inc. ^ - / 

6. Computers f i^n Vorwald & Frank Clark, McGraw-Hill. 
7/ The Human 'Sid^ of Computers , ETaniel Cohen, McGraw-Hill. 
8. The Robots are Here , D.S. Halacy, Jr., W.W. Norton & Co. 
Sound Filmstrips Located in the Math Lab 

1. Computer Series I; An Introduction to Computers , BFA Educational 
Media, Santa Monica, Calif. 

a. ^History of Computing Devices , ' 

' ' b. The Many Uses aiid Needs for Computers - Part I ^ 

"c. The Many'Uses and Needs for Computers - Part II 

,d. Computer^ today 

^. Computer^ and the World of the Future 

2. Com puter Series II; Introduction to Conq)uter Programmiti^ , BFA 
- Educational Media, Santa Monica; Calif. 

a. History of Digital Computers ^ ^ 

i. Uses of Digital Computers , , 

c. Parts and Functions of. Digital Computers 

d. Flow^Mag ramming Introduction ^ 

e. Introduction to Programming - Part I * 

f . Introduction to Programming - Part II * , ^ 

* 3. Computer Series III; The Binary Number ' System , BFA Educational 
Media, Sahta Monica, California. 

a. ' Binary ljumbers.- Part 1 

b. Binary Numbers - Part 2 ^ 
' * c, "^Bin^ry Numbers at Work - Part 1 

d. Binary Numbers at Work - Part 2 * ' 

.4. Compute rs: From Pebbles to Programs , Math Matters > 

a. Part 1 . 

b. . Part 2 ■ ' ' 

' c. Part 3 ' > -X^ 
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Basic Language Programming Books Available in the Math Lab 

1, " A Guided Tour of Computer Programming in BASIC , Dwyer & Kaufman, , 

Houghton Mifflin* 

2, Camp, ^Computer Assisted Mathematics Program) , First and Second 
Course,' Hatfield & . Johnson, Scott Foresman Co» * 

' 3» Communicating with the Computer , Jacobs, et»al, Allyn and Bacon, Inc» 

4. My Computer Likes Me When I Speak dn BASIC , Bob Albrecht, Dymax. 

5. Computer Programming ^n the BASIC Language Neal Golden, Harcourt, 

Brace, Jovanovich* ' 

. • • * t 

6» Using the BASIC Language , Thomas* J» Miracle, Princeton Junior High 

School* 

7» Programming the Apple II , Apple Computer, Inc. 

8/ Applesoft , Apple Computer, Inc. 

9. Apple II Reference Manual , Apple Computer, Inc. 

10. An Introduction to BASIC. Language and the Microcomputer , Glenn & 
' Baughman, Middletown School ^District. 

Computer Magazines Available in the Math Lab 

1* Personal Computing (monthly) . ' ; * 

2. Creative Cpciputlng (bi-monthly) 

3. Calculators"S^omputers 
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COMPUTER SCIENCE IN SECONDARY SCHOOLS: . * . 

?V - RECOMMENDATION^ FOR A ONE-.YEAR COURSE . * ' 

Jean B. Rogers^, 
Department of Computer § Information Science 

University of Oregon ^ 
^ Eugene, OR 97403 

• Dick Austmg 

Department of Computer Science , ' 
University of Maryland ^ 
College Park, MD 20742 ' ^ 

Introduction . ^ » 

" *• ^ 

As computer use continues to grow in everyday applications, instruction about computers 
is also growing; one area where computer /instruction is exp'andi^g rapidly is in the' . 
'secondary sghool. A number of schools have recently begun, or are planning, courses 
in computer science. ^ 

Designing and implementing secondary level computer courses has been difficult because 
requirements for content and guidelines for establishing such courses have not been 
readily available to teacfhers and school personnel. If the experience of people who 
^have set up ct>mputer science^ classes at this leve], could be gathered and made available 
to others planning such courses, e^ablishing these courses would become simpler with 
potentially better results. ^ < , - ^ ^ 

Guidelines for Planning * * ^ ' - . 

^ 2. ^ . ^ . ^ 

The recommendations for ctarriculum content and* the suggeigtions for implementi^ig a 
computer science course that are presented in this report are intended to be gbijielines. 
The status of teaching about and with computers is changing rapidly and the potential for 
new approaches, particularly through the concepts involved in personal computing, is 
tremendous. Nevertheless, it is imperative to address the current and near future 
situation. * Doing so hopefully wili prove helpful to teachers ^d school personnel who 
are planning' computer science courses fikt the secondary level. 

In addition to using this report, * schools planning to begin computer science courses 
are urged to seek, out other available resources. Potential resources arjs people who 
work with cqmputers profe'ssiohally , and people from computer science departments at 
nearly colleges and universities. These people can ^pilso be helpful in keeping a secondary 
school computer science course up to date. Because of £!le;,^pid pace of change in 
computer related fields, provision for periodic review of the course and the facilities - 
should be established from the* start.. New equipment, new^-ideas and new procedures are' 
continually appearing in this field'*and instruction should attempt to keep abreast of 
these changes. ^ 



The Focus 

In defining goals and suggesting curriculum content for a computer science course at the ^ 
seqondary school level. It Is nedessary to focus on computer science as a part of overall 
computer education. Many different approaches to studying co'inputers and comj^uting are #^ 
possible/ and several of them fit'' into t^e secondary scKool context. Some of these are 
vocationally oriented. . These are designed essentially to prepare the sutdenj: for 
employment in entry le^Tel positions. Training in data entfT^T^mputer operation and 
similar skills in business data processing are examples of this type of course, as are 
courses in machine r'epair atjd electronic technician 'fields. 

Other computer courses theft sure ^appropriate at the sfecpndairy level are beginni 
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in preparing the student for a professional career, such as computer engineering, 
computer programming or information Sciences. These courses might be beginning 
courses from an xandergraduate computer science program, moved intact to 'the secondary 
school. For these, advanced placement or college credit may be available. Such 
coxirses, however, are appropriate for only a small fraction of the secondary school 
population. ^ 

In contrast, the course described in this report is intended for the majority of 
students at the secondary level, and should be taught in all secondary schools, 
vocational or' non-vocational. Like other introductory science courses at this level, 
it is designed to provide breadth rathex:than depth, exposing the student to a variety 
of facets of computing; its primary empha^tl>s is on use of computers as tools to be 
applied in many different circumstances. To^^'s high, school population contains some 
individvials who will be using computers in business, some in industry and government, 
or as tools in research^ some for their personal use, and others in applications as 
yet xinrecognized. Providing all these students with broad knowledge about computing 
in general will create a basis for them to build upon for their special applications 
of computers. ^ 

* 

The above-mentioned vocational and pre-prof essional course, 'plus advanced technical 
coxirses in computer langviages, .hardware and systems, will be available in specialized _ 
secondary schools and schools with extensive computer education programs. Every 
school, however, should -5«MMw4e an introductory computer science course, available 
to all the students in the school- A , one-year course, designed as a self-contained 
unit rather than as a part of a sequence, or as a group of modules .about other courses, 
provides a highly effective vehicle for teaching the broadly based knowledge needed 
by most • secondary schooL students. 

/ 

Computer Scienc.e . 

Th^ basic course in computer science should be de^signed to teach the student problem 
solving in the most general sense. In a computer science class, the student will usj 
the computer as a means of learning problem solving skills. The techniques for ptob" 
solving learning in this context will" be applicable by the student in many other -environ- 
ments, entirely separate from computing. 

The students will, also learn. the ways computers are used in problem solving at several 
levels.. For example, they will learn about' computing tools for their own personal use, 
for small groups and organizations such as schools, for large organizations such as 
governments. The student will not be practicing solutions _of problems using all these 
levejs of application of computers. That is, they will not be acquiring the skills 
of programming as much as. they w^ll be learning about the ways computers are used as 
tools in many areas, 'so that they are' aware of ,the l^oad spectlrum of computer applications 

The coxirse'then should consist of applications-oriented, general interest topics, with 
emphasis on practical use of computers as a tool for pi;oblem solving, both by individuals 
and by society as a whole. The primary result should be computer literacy coiranensurate 
with the general e'ducation level of the student. 

Goals * « ^ V . 

Thus the goals of^ secondary school con5)uter science course would be: 



1. To provide the student with practice in making appropriate use of computers as • 
tools for problem solving in a variety gf circumstances, applying this both to 
individual and group problems. ' \ ' 

2. To provide the student with a realistioi concept of the power, usefulness and 
limitations of computers. ' ,^ ' * 
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3 TO provide the student with knowledge ^out the role of computers in current ^ 

3. TO proviae xi^ne i>uuuc:ii ^^r^r^^+. r,n social structures of the a^gplication of 
information processing and the effect on soc^^i siirucwre^, 

computers. 

4. TO provide the student with a context' from which 'to consider possible future . 
directions in computing. ^ . . . • 

Programming - • 

TO accomplish these goals, the student would learn how to use a computer, including 
iLrnina to proqram. Students should begin lolving problems early in the course and 
•p^rgra^^ing Tsfs ^Uld coni^inue throughout the course. Bot^in ^^-ples used xn class 
and in problems solved by students , structured p:»ogramming techniques should be used in 
Svelopment ofthe solution, from a prose statement of th. problem through levels of ^ 
progressive refinement, un*il the actual code (the program) is produced. 

problems studied should range from simple, with program solutions ^^Y^^J^"^ °f ^ 
lines, to complex, with program solutions involving several subprograms. Some of these 
programs should be individually done and some should be group projects, yielding 
experience in team management. Students should be. encouraged to present their own 
problems for solution and to seek out others in the school; for whom they .can do - 
'programming. 

Study Topics t ^ 

The follov^ing list contaii>3 a topics appropriate* to a one-^year course i^ comptiter 
, scLnce at the secondary school \level. The ordering of and extent to which topics 
' are to be covered will depend on the local implementation, and on the interests of 

the teacher and the students. 



Problem solving, 
including 



Programming methods, 
including 



I^rogramming language, 
including • 



Con^uter environment, 
including 



defining the, problem ^ 
breakirig the problem into smaller subprpblems ^ 

until the solution is evident 
the' concept of the algorithm > 
graphic representation of the solution 

structured programming ^t^cThniques 
programming style 
documentation 
manual reading 
debugging 

details of a language syntax 

control structures < 
functions and 'suj^rovftines ' 
user interface (input/output) 
simple data structures 
simple sorting and searching 
simple filie structures 
file' manipulation 

types of systems tb^tch, interactive, distributed/ 
computer languages, including "'naturarl languages" 
communications networks 
microelectronics • 
. hardware components and organization 
software, including library and user-written 
data storage .(sequential and random access) 
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Areas of application^ 
• ^ including 



Examples chosen *from 
applications in 



History of computing 



education ... 
research , 
music, art and design 
entertainment . 

government and law * > 

health * . 

business* 

engineering 

libraries , 

modeling and simulation 
information storage and retrieval- > 
artificial intelligence , 
' process control . 
curithmetic calculations ^ * ^ ~ 
electronic funds' transfer 
word processing 

personal cojnputing , , * 

' *• 

from the abacus to modern computing 
people and events 
trends and 'predictions 

specific problems whose solution had special 
effect on the development of computing 



"Social and ethical 
implications 



benefits to users 
economic effects 
privacy and security 
computer crim^ « 
careers in computing 
futuristics^ 



Some areas from which programming ^^assignments might be chosen: 



Graphics 

Surveying 

Scjipol Activities 

Gcunes 

Statistics 
Humanities 



Business 
Mathematics 
Navigation 
Social sciences 
Word processing 
Sciences 



Prerequisites . * . - 

Academic prerequisites for a computer science pourse at the secondary level are 
frequently either elementary algebra or geometry. These are not content prerequisites; 
while a very lai^ge part of computer science is mathematics, little mathematics is used 
in beginning levels. Rather, the experience with problem solving that one has in 
s|:udying mathematics is usefxil for problem solving in computer science. 

0 ■ ^ . • I 

In' all cases, provision should be made* for the teacher to waive such prerequisites, 
as, there are many stuSents who are urisuccessful in standard mathematics programs but 
who may be very successful in the computer science course recommended in this report. 



Languages 



.V 



Prdgraimning should be in one language, and to some depth. The* language available shpuld 
be fairly simple/ but powerful enough for meaningful programming, and should be* wide!|^^ 
used, rather than a hypothetical or specially created language. BASIC has enough 
capability for thia. course and is commonly available on most systems. -IfEven. though most 
^kOAents will only have access to one system and one language, they should be aware of 
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other types of machines, of other sysj^ms, and other languages, including vexy high^ 
level languages as well as assembler ^d machine languages. 



Programming Style 

Throughout the instruction and practice "in programming, good programming ^^yle should 
be emphasized. Even the simplest programs should be written in ^ --"^^^^^^^^^^ 
them easy to read and understand. Having students- read and comment on each other s 
prodra^ is one means of improving readability. Good documentation should be required 
as f r^uiar part of all student progran^ing.. Efficient use of computer and memoj^ 

.should be encouraged, but nbt at the price of human understanding and use of the program. 

Facilities \ ^ * 

This course will require the us^ of computer equipment.' T^e requirements for facilities 
are flexible, but an interactive computer system is preferred.- The system shoul4 have 
adequate storage available for student p?pgrams and. files. Microcomputer systems of 
many kinds have sufficient capabi-lity^ for this role and ^used in many schools. Hard 
copy capability is very helpful in the school setting, w|^many teachers fueling it 
essential. T ' ^ - 

Whoever the specific configuration of the system, there should b6 enough computer power 
available to provide each student with frequent hands-on experience and fast enough 
response time to keep the student from being discouraged and losing interest. An 
approximation of the needed facilities would require one terminal or microcomputer for 
each 15 to 20 students involved in computing. This would provide each student with about 
two hours per. week^ usage. Seri.ouff consideration should be given to postponing the 
implemerrtatiSn of a coiriputer' science course if adequate facilities are not yet available 
;> in the school. \ ^ • — , ' 

Access " , ' • ' . 

% ' ' -"■ 

' Access to the machin^ should b^ easy and flexible. When' possible, students should be. 
•able to-«se the computer ^outside of regular , class or school hours. Optimally, all 
studerrtsfnot just ttAsiV^ently enrolled in a computer science class, should have 
access to the* comptiWr . '' ■ / 

-When a computer sys.tefti is plam^ed^'for li&e in both schgol^administra'Uon ^^nd instruction, 
special care musl; be taken to assure that students have sufficient access on an- appxo- 
priate time schedule, and that administrative use does not interfere with instructional - 
use. . ' ' . / 

■ Library Programs , ' . ' . / 

' " f ■ / 
An important consideration is that hands-on experience with a compufter should sta^ _ 
immediately, at the beginning of the: course. This implies that J:hete will be a collection 
of library programs available for. students to "run as a preliminary t^ writing their own 
programs. Library programs - need not be. numerous, but should b|/c^e^ully chosen; they 
should be well written and have good user interactions. In a^diti^, these programs 
can provide working models for- student programming and maint^n-high interest levels 
while the student is a novice. '* 



/ 



Machine manuals, programming manuals' and other external documentatiqn should be readily 
available at the C9raputer site. Other materials on conputer use and applications, 
including books and magazines,- should be accessible in the school library as supplements 
to the manuals. . ' , .. 

Academic Credit • ' 

5 ■ ' . ' • X 

Typically, computer science has been initiated in secondary Schools thraugft the 



50 , . 

mathematics program, but it has also begun thr9}jgh science or business programs. 
Academic credit has usually been given as mathema'E'ics; Specific implementation of a 
new course will depend on local circumstances and administrative structures, with the 
course being taught through whichever department is best suited within the particular 
school* Computer science, however, is a separate discipline, and should be taught as 
such* The course should be integral, not mixed in with fragments of another topic 
or course. It should be listed in curriculum guides and on transcripts under. a titl^^ 
that makes it clear that the course is computer science^ Having a descriptive name 
on official documents is valuable both to the school and the student. 

Teacher Preparation . 

It is expected that in the near future, formal requirements for computer science 
teachers will be widely established throughout the education system. Some schools and 
states already have established such requiremefits, and these should be met by te^^hers 
Where the requirements exist. The report, "Teacher Education" by Taylor, Poi^rot and 
Powell (17) specifies a desirable set of guidelines for teacher competencies. They 
identify three sets of computing coit^etencies: the first for all teachers regardless 
of their level or discipline, the second for teachers of computing as a subject, and the 
third for teachers who use computing in other subjects. In particular, teachers of 
the course described above should have the first and second competency sets. 

Until more teacl;ier training programs are available in computer science at the secondary 
levels however, many teachers will fcind tJlemsel^^'es teaching computing because of a 
persgnal interest, but with little or no* formal training. These teachers should be 
encoxiraged to continue their professional developr.ient in computing, but their enjoy- 
ment and enthusiasm should not be ignored as an asset in the instruction process, it 
is essential that a secondary level computer fecience course be taught in an exciting 
and interesting manner, with flexibility to allow for the creative process of programming 
and with recognition of the dynamic force that is modern computing. 

Conclusion . 

This repQjfft specifies a number of recommendations for a one-year, secondary school 
computer science course, including possible course content, suggestions for facilities 
and resources, and «ways of integrating .the course into the existing school program. 
The main focus of this course is on proble m solvin g with computing tools. Problem^ 
solving is an important skill for every person to learn. Computer science provides a 
means for secondary school students to learn problem solving techniques, while learning 
how people usje computers as problem solving tools 
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COMPUTER ASSISTED LEARNING ^ 

' . • Jack Chambers - ^ 

* .Center, for Information Processi^ig 

' California State University 
Fresno, CA 93740 , 

Alfred Bork 
Educational Technology Center 
University of California 
. . ^ Irvine, CA 92664 

Background - - ^ ' \ 

The primary purpose of the study was to assess the current ^ projected use of the 
coihputer in U.S. public secondary /elementa^ry schools, with special emphasis on the 
use of the computer in computer assisted learning. A part of this ^overall assessment 
was to determine factors impeding the use .of cpmputer ^ssistejd learning so that guide- 
lines could be established to facilitate its use. 

A sample of 974 school districts was selected to most closely- approximate the total 
population of U.S. public schpol districts. The district superintendents- were 
contacted through a personal letter and a 34 item questionnaire, in March, 1980. 
The letter encouraged superintendents to identify a person on their staff to complete 
the questionnaire and to serve as a future computer assisted learning coordinator. A 
•portion of the questionnaire was devoted to a descript;ion of various computer assisfited 
learning publications and programs which the districts could receive free of charge. 

•■ , ■ ' ■ . ; ■'■ . A 

Suinmar;y ^; ' / "\ 

A, total of 62.3% of the school districts completed and returned the questionnaires'. 
.Analyses of the data revealed; the following: • ' . - 

1. In 1980, the percentage of school districts using tl\e computer for instructional 
and/or administrative purposes stood at 90%. It is projected to rise to^ 94% by 1985. 

2. Between 1970 ahd'l980, the best estimates of Instructional usage of the computer 
showed increases from 13% in 1970 to 74% in 1980. Instructional usage is antici- 

, pated to reach 87% by the districts, by 1985. 

3. Computer assisted learning is currently in use in 54% of tlje districts, and 
represents the ^type of usage reported by the second largest pumbe'r of districts. 

4i Heaviest usage of computer assisted learning is in the nation's secondary schbols. 
\ The mathematacs departments show the largest usage, followed by the natural 
sciences, business anj^ lemguage arts.^ * ■ ^ . 



5. Most computer assisted learning programs in use in tWe districts are written 

iin BASIC, were"^acquired from outside the district, are predominantly drill and ^ 
practice, and run on a variety of large, mini and' microcomputers. 

6. Secondary/elementary "faculty and s.tudexits give computer assisted leari^J a ^ 
.high ratingv^. ^ . , ^ ^ ^ ^ \ 

7. Projections for 1980-85 indicate bomputer assisted learning will be used by • 

more school districts than any other type. of coiQputer application. ' Usagfe^is , ^ 

anticipated t6 iise from 54%- of the districts to 74%. ' ^ 

, * , . • ' \ . , . . . 

8. " Type of, computer assisted ^learning usage is j)redicfced to shift from tjie> current 

.emphasis qn drill and practice to tutorials by 1975, and ultimately to simulations;-; 



9.'^Micrqcdmputers axe anticipated to play an increasingly significant role in 
^ computer assisted learning usage in the school distriqts. » 
• '•'*<• * ' *- 

10*: domputer assisted learning usage is projected to cflhtinue to be .heavy in 

mathematics, natural sciences, business and language arts at the secondary level, 
while' alsQ Expanding to more significant usage at other relevant high school 
fields such as social sciences • More extensive use is also anticipated at 
the elementary level. 

.11. Major imt)6diments to implementation .and successful use of computer assisted/ 

learning at the secondary/elementary level appear to be financial, lack of know- 
ledge *:about computer assisted learning and computers, attitudes of f^tilty, and 
need for more* ^nd better computer assisted learning programs. 

12. Major computer assisted learning task force activities felt to be helpful by 
, " the districts were identified as dissemination of information about computer 

assisted learning in general and about computer assisted learning funding sources, 
providing in-service training for faculty, and ^serving as a clearinghouse for 
existing computer assisted learning courseware. . 

#- " • 

"Recommehdettions ' , 

: ^ ' ' ' 

In the^ light of the results of the -current study and the authors' experiences, 
the, folldwing recommendations are offered-: 

- 1. School/ districts not, now using computer assisted, learning should appoint a 

coordinator 'to. acquire relevant information and to -assist in general with the 
implementation of pilot computer assisted learning proj^ts. 

2. pchool districts now using compu'J:er assisted learning should disseminate 

.relevant informaton throughout the districts concerning the results of the use 
of compute^ assisted learning nationwide as well as the specific results of 
local prefects. Training programs for faculty should be implementecl . Liaisons 
with local higher education insti^tutions an&. state departments of education should 
be formed to make use of faculty e3jpertise,,as consultants and to develop joint 
funding proposals for submission to federal, state, and/or private agencies 

*3. Major government agencies and private foundations ^sTiould support information 
disseminatiop stnd coitsulting pro^sals to assist U.S. secondary/elementary 
schools to implement arid successfully use computer assisted learning. In addition 
these agencies should fiind. proposals to increase the quantity and quality of 
computer assisted learning programs. 

4. Thp private" sector, particularly, computer vendors and publishing firms, should 
form cooperative agreements witH secondary/elementary schools and institutions 
of higher education/to help ensure that computer assisted learning programs 
developed in the future are of higher quality, and are disseminated wicjely at 
reasonable costs. • 

^ ContrAbUtors 

'David Applegate, University of California at Berkeley, Berkeley, CA 
* Gail .Austin, California State University, Fresno, CA 
Jerry W. Sprecher, California State University, Fresno, CA 
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CURRICULUM 

f Prom "An Agenda for Action" (NCTM, 1980) 

commendation 3— MATHEMATICS PROGRAMS MOST TAKE FULL ADVANTAGE OP THE * 
'POWEll OF CALCULATORS AND COMPUTERS AT ALL GRADE LEVELS 

3.1 All students should bave access to calculators and increasingly 
to computers throughout their school mathematics program. 



3.2 The use of electronic tools such as calculators and computers 
;should be integrated into the core mathematics .c\irriculum. 



3.3 Curriculum materials, that integrate and require the use pf the 
calculator and Coiiq>uter in diverse and imaginative ways should^ 
be developed and made available. 



3.4 A computer literacy bourse, familiarizing the student with the 
•role and impact of the ^computer, should be a part of the general 
education of every student. 




3.5 All mathematics*^ teachers should acquire computer literacy either 
through preservlce programs or through in-service programs funded 
by school districts in order to deal with the impact of computers 
on their own lives and to keep pace with , the inevitable jsophistica 
tlon. their students will 'achieve. 



4 



* 3, 6 Secondary school computer courses should be designed to provide ^.^^^ 
the necessary background for advanced work in computer science* 



3.7 School administrators.«and teachers^ should^ initiate interaction 
with the home to achieve maximum benefit to the student fr^m 
the coordinated home and school use of computers and calculators. 



3.8 Educational users of electronic technology should daiinand a dual 
' , responsibility* from, manufacturers: the 4eveIopment of good soft- 
ware to promote the problem-solving abilities of the, student and, 
eventually, the standardization and, compatibility of hardware. 



jf. 9 Provisions should, be made by educational institutions and agencies 
to help in the necessary task of educating society's adults in 
computer literacy and programming. • , ^ 



3.10 Teachers of other school subjects in which mathematics is applied 
should make apprbpriate use of calculators and computers in their 
instructional programs. • . . 
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3.11. Teabher education programs for all levels of mathematics should 
] include coi^uter literacy, experience with ' computer programming, 
and the study of ways to make the most effective use of -compute^ 
and" calculators in instruction. 



3.12 Certification standards should include preparatio;i in domputer 

literacjr and the instructional iises of calculators and/ computers. 



Suggestions . 

a. Students must obtain a working knowledge of how to use computers. 

*b. Curricula activities must be developed to use the capabilities 
of computers. 

* * 

c. Discovery learning activities should be 'emphasized. 

,t ' * 

d. Problem solving activities should be the webbed techniques (unifying 
"Concept) for teaching mathematics via computers. 

e. Emphasis should be placed on the teaching of mathematics with. the 
computer and not on teaching about the computer with mathematics, 

f . * An introductory grourse (practice) in typing should be developed 

for students in the middle grades. * ' 

g. Course (software) should be examined (scrutl^aized) for: 

1. Instructional rsnge 

2. Inst rue trional grouping ^ 

3. ' Execution time ' ^ . . ♦ 

4. Program uses » 

5. User prientation: XI) Instructor; (II) Student 

6. .Content' - . ' , ' * ' 
7/ Motivational aspects ^ * 

8. Instructional techniques 

• *Froin. "A position statement of the NCTM" " • 
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Pe^dagogical Considerations 



Instructional Computing vs* Computer Science 
Definitions 

1. Instructional Computing is any application of a computer in 

teaching and learning. The coWiiter is thought of as a vehicle 
or tool to facilitate in the te(aching/ learning process. 



^SM|hln 



2* Computery^Soience is the stud^of computers and their related 
languages ♦ The computer is the main objective of instruction. 

Instructional Computing is. generally broken into the following areas: 

a. ' Drill and Practice ^ ' > 

b. Computing exercises for practice 

c* Problem solving* ' ^ s . 

d. Tutorial * 

r ' ' ' . 

e. Management of instruction 

f. Information storage and retrival ^ ' * ' 

g. Motivational aspects Jr^ Xi 
*a. Drill and Practice 

J.. Homework problems 

'2* , Series of^ repetitive problems * 

3. Programs to keep records of competencies • . , ^ • 
• 4. Diagnosis of error^ patems 
5. Puzzles and patterns ' , «i 

Antimated game-like programs . \^ 

7. Progxams involving features such as immediate feed-back, 
varied praise and light reprimands . 

8. Diagnostic, and prescriptive programs qa^^lbe used that requires 
very, little programing. 

b. Computing exercises for practice 

1* Place emphasis on tracing rather than f low-chart^ijpg " 

2. Teachers *will Team while teaching 

'3* Emphasize that programing is teaching a computer (It^s I.Q. 

^ is. extremely low.) • - * • 



* '4/ Prqgramers (students') will learn while programing* 

5* . Emphasize that programing is a time-consuming endeavor 

6» Allow students to compete programs . 

7* Allow students, to correct (debug) programs 

. 8* Allow students to modify programs 

9*^ Allow students to experiment with programs 

10* Allow^ students to write and run programs 

II* Have students' compare 'programs ^ 

12* Have students explain. how programs work 

13. Examples of computer exercises (and pedagogical hints) 

• *** Keep in Mind: The major purpose of computer exercises is to 

* promote the learning of MATHEMATICS. 



A. Use REM and Instruction Statements 



i0 READ A,B ' " \ . ^ 

20 PRINT A-B, 2*A+5, 3*BxB-?*A+4 

30 .DATA\^, 2/'7y 1, -2/5 
40 END ^ • 

B. Determine the output. .(Explain what is happening) < 

10 FOR N 1 to' 10 ' • - 

20 PRINT /, N/50,^10*(l/N). ' ' . 
30 NEXT / _ • , 

^ 40 , END / ^ * 

C. Complete a program - ' ^ 

10, PRINT "RADIUS"-'. "CIRCUMFERENCE", "Area" . . ' 
20 READ R . • ' 

30 IE, R = .0, Then GOTO 80 " ' ' 

.•40 PRINT R, . . .• ' • 
50 PRINT - " 

60 ,,DATA 1, 3, 5; 7^0 . ' 

70 GOTO 20 ■ a ^ ■ . ^ • 

80 end"* • , , ' 

D. Have student write and rjun programs 

' 1/ Write a program that will request the input of two fractions 
and then print out their sum and difference* 

' ir. Write a program that will write th^ next \ steps in a 

Fibonacci sequence from two numbers (1-12) input by the 
player* 

III; MODIFY II to reverse tfie digits of the final term. 



61 




Problem Solving - ' > 

1. Problem solving is not just solving problems\ It's the 
study of situations and strategies. 

2. Explore the uses of thd computer in problem solving: 

A. Generating data and listing examples 

B. Organizing data' 

C. ^Sorting ^ grouping smd presenting data 

D. Draw a picture (figure) 

E. Present a simpler problem 
^F. Restate the problem ; 

i G. Simulate a situation 

H. Working backwards / 

,1. Educational (Instrxjctional) Gaming 

Tutorial ' 

Programs through which the computer assumed total responsibility 
for .instruction. * . T 

1. Usually involves some type of dialogue between computer and 
student 

2. Diagnostic and prescriptive techniques are utilized 

3. Results are analyzed and one of the following is usually 
persued: 

A. Remediation (skill reinforcement) 

B. ' Acceleration (next competency level) 

C. Enrichment ' ^ 

D. Specific applications 

4. Simulations will be used ^o illustrate teaching/learning 
behaviors 

ManageiHent of instructi'^^^ 

Programs designee 

1/ Aid in tin 

2. Equipment /arid material indent ory^ 
'3. • Keeptysarck of iilstructioml< duties 

4. ^^i^Bcourse or homework assignments 

5. ^valuate and analyze stufient progress 

6. / Generate clriterion-referencecf^test with, alternate forms 
7j Individualize or randomize assignments (tests) 

ition storage and retrival 

It tie xiser interaction. Programs designed to: 

1. Store, analyze and retrive information about 

A. . Curriculum * ^ 

B. Students progress 

C . General data gefneration ' 

■ ■ • : 61- 
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g. Motivational aspects 

•* ' • •> ' 

1. pirect student interaction 

2. Student control orv placement levels 

3. Gaining > 

4* Graphics . ,v . ^ 

5. Color , - 

6. Audio quantities 



N h. 
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State-of-the-Art Review of 
Research and Projects on 
Computers in Mathematics^Jlducation (K~12) 



To summarize the state-of-the-art on the use of computers in mathematics - 
education is a complicated task. As .e'^ryone is aware, there->.is a turmoil 
of activity. Reports of projects, conferences, software developments, 
research, hardware additions, and j^(st plain interest in their potential 
or excitement about their capabilities appear from all over the country. 

We know from the research of the pa*st 'twenty years that computers can be 
used effectively in mathematics education in edch of their various applica- 
tions. We believe that much^'^f this evidence transfers to microcomputers; 
thus far, however, fiew studies have appe^ed in which the microcomputer is 
used. Unlike the situation with hand-hejd calculators, where an emotional 
fear of their use was evidenced, microcomputers are generally accepted as a ^ 
valid educational tool. The antagonism toward the use of calculators led ta 
a plethora of studies to ascertain their effects and reassure parents and 
teachers that they would not harm achievement. 'The willing acceptance' of 
micr<rgomputers has not created this need for .research evidence ; consequently , 
efforts are focused far mojre on developing activities and materials for their 
use . " . ' ' t * ' 

What: follows is a collection of information to illustrate soi^e aspects relatin 
to the use of microcomputers. Examp^les of some of the research reports with 
microcomputers, summaries of some surveys on computer usage, and illustrative 
sports on a' few projects are included. A reasoned analysis ot the actual 
effect "of microcomputers must take longer to evolve: we are still too close 

to the start of the outpouring af materials. ^ 

% 
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Conclusions from Several Reviews of the Research , 

on Computers jji Mathematics Education " * ^ 

Can any kind of general conclusions be'drawn from this body of research on 
Computer appJlications in mathematica^nstructiou? There 'is some support 
f6r such applications in all of the modes; this evidence is particularly 
strong in the areas of drill-and-practice and computer-augmented problenj 
solving, (p. 25) ' 

Kieren, Thomas E. Research on Computers in Mathematics Education . 
4 Columbus, Ohio:- , ERIC Information Analysis Center for Science, 
Mathematics and Environmental Education, 'April 1973. 



Suppes has reported extensively on the use of both tutorial and drill-and- 
practice programs [using computers]. He found that the drill-and-practice 
materials result in at least equivalent achievement in less time than it 
would take the classroom teacheY using only conventional methods. The com- 
puter also readily collects data on how children are responding, thus 
facilitating diagnosis of their dif f ijcultieQ as well' as increasing our 
knowledge of how they learn, (p. 5-8)' . 

Suydam, Marilyn N. and Weaver, J. Fred. Using Research: A Key to 
Elementary School Mathematics . Columbus, Ohio: ERIC Information 
■ Analysis Center for Science, Mathematics and Environmental Education, 
December 1975. 



Despite the data-collecting potential of computers, little more is known from 
studies usitjg tutorial computer-assisted instruction (CAI) programs with 
secondary school students than that students can learn from such materials. 
'[They also can learn trom non-tutorial uses of the conputetr.] .(p* 58) 

Suydam, >Jarilyn N,. A Review of Researfctuon Secondary School Mathematics . 
. Columbus', Ohio: ERIC Information Analysis' Center for Science, Mathe- 
•matics'^and Environmental Education, March 1972.; 



A ]litt^3.e less than one third of the studies I have located were concerned ^ 
exthfef'' with technical variations in programs (erg^., rate-or amount of feed- 
^acjc) or with the effects of CAI programs on non-cognitive student behavior, 
principally attitmdes. The remaining studies [of 62] were splft about evenly 
between those whiih were concerned only with student achievement in computation 
and those in which higher cognitive levels of student mathematical performance 
were involved. 

* 4 

In general, the findings in this general area have been positive, although 
^ the percentage of studies finding no significant differences has been larger 
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among the studies involving higher cognitive level objectives than among 
those concerned only with computation. ' ^ v 

• 

CAI also seems to have no deleterious effects on student attitudes, although 
one study suggests that in primary school classrooms, heavy usa of CAI may 
result in reduced interpersonal skills. (pp. 117-118) 

Most of the experimental, work [with computers as instructional aids] has be^n 
done with secondary school students, but a few used elementary school students. 
In some cases students had access to a computer and could use it in various 
ways, ranging from checking solutions to problems to exploring* open-ended 
problem situations. In other cases students merely wrx^te programs or con- 
structed flow charts without actually making use of a computer. 

The results of these studies have not been spectacular. In almost every case 
[of 29 studies] of a significant difference, the students using a computer 
orientation performed" better than the coritrol Students. However, about the ^ 
same number of studies reported no significant differences. Nevertheless, 
this is clearly an area about which we need much moi^e information, and a good 
deal, more experimentation is called for. (p. 118) 

Begle, E. G. Critical Variables in Mathematics Education . Washington; 
Mathematical Association of America and National, Council of 'Teachers of 
Mathematics, 1979. ^ ^' 
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P riorities- In School Mathematics: Executive Summary of the PRISM Project 

(edited by Marilyn Suydam) . Reston, Virginian .National Council of 

Teachers of Mathematics,^ 1981. ^ ♦ • 



The Priorities in School Mathematics Project (PRiYm) was designed by 
the National Council of Teachers of Mathematics to collet information on? , 
current beliefs and reactions to possible mathematics curWrtilum changes 
during the 1980s. Knowledge of current beliefs can be useful in predicting 
which curriculum changes might be readily adopted and which ones might 
meet with resistance. Thus the data have a continuing usefulness as efforts ^ 
ate made to implement NCTM^s Agenda for Action or Seek other changes in ^he 
mathematics curriculym. (p. 3) ^ 

Major Points from the Preferences Survey; Use of Computers Cpp. 18-19) 

• Nearly 75% of the professional samples and 80% of the lay saii5)les believfed 
tha^: the use of .computers and other technology shpuld be increased during the 
1980s; 78% indicated that the epaphasis on computer literacy should be increased. 
Further analysis indicates that the pattern fot the two items is similar, with 
the largest percentages selecting the "somewhat more emphasis" option (see 
^Figure 16). '.(T^iis Is characteristics of, results on many items: people less 
often committed themselves to the extreme positions.)^ 
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Figure 16. Percentages supporting increased empliasis 
on computers and on computer literacy-. 



• lustrucaonal materials for computers that received moderately strong^ 
support included materials for individual projects (68%) ,^^workl?oolcs with ^ 
algorithms simulating computer proce^s^is (63%), detailed notes for teacher 
presentations: (63%), and probability and statistics ^materials for use with ^ 
cbjnput^rT (76%). \' ^ • . ^ ^ 

• Flowchartinlg and wj^iting computer programs in BASIC were strong^Iy / 
pported (82% and 88%', respectively) . However, other computed lai>^a^e& 



su 



received much less support (31% ^nd 57%) . 



# Almost no one (23%) believisd that computer programming should |be irftro- 
duced in the elementary school, afxd^very few in the professional samples 
believed that the ability, to write programs should be a requirement} for high 
school gradua'ttion (^ee Figure 17). ^ 
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Figure 17. .Percentages supporting the* ability 
to write, coiiputer programs as a 
graduation requirement. 



\ • Sixty-five percent of the lay samples supported, the idea that at least, 
one course in mathematUcs for the college-bound student should make extensive 
use af the ^computer. . ^ • 



Teaching about the roles of computers in soc;Lety was strongly supported 
(89%). Although less concern was not^d for teaching about privacy^nd 
security issues, these still received moderately strong support '(67%). ' 

ft.. ' ^ ' 

• Studying about the t^rpes of problems computers can solve received very 
strong support (91%), while the goal of introducing alternative techniques 
for solving problems was approved by only* 70%. 

• Requiring a computer lireracy course of all studfents was given minimal ^ 
support? (53%) by the professional samples and essentially no support (34%0 

by the lay samples.' However, .lay samples did give moderately strong support, 
(79%) to the integration of computer literacy topics within the .existing K-12 
mathematics curriculum. 

• Respondents were divided about whether computer courses should be strictly 
elective, with 35% favoring and ^0% opposing. » 

• Some support (58%)» was given to requiring interaction with computers as 
-early as the j^rimary grades.'^ 

• The idea that knowledge of'computers is only needed by' specialists was 
strongly opposed by 89%. < 

* • Having computers or computer access for students was ^given strong support 
(95%) at the secondary sohool levari ^nd moderately strong support (77%) at the 
elementary school level.. Strong support (84%) was shpwn^r having several 
small, personal' computer for each class. ^ 



Major Points from the Priorities Survey * . 

• Computer literacy was identified as the' area' tKat should receive highest 
priority among the five choices for the development of new materials in grades 
7-12 (see/igure 25). Most of the' respondents ;(58%) who ranked computer 
literacy first indicated it was because th6y thought the importance of the 
ar'ea* would increase during the 1980s, (p. 23) ^ , 
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Figure 25. 



Percentages giving highest and lowest priority 

to five content areas for secondary school' mathematics. 
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• A course tliat helps students understand how calculators and computers^ • 
handle mathemat'ics received second priority for being added to the curriculum. 
HoweVer, the SB [ school board presidents] and^PT [parent-teacher association 
presidents] samples gave far. less support to., this choice than the other ^ 
'groups, 24) — ' - t» » 

' • Respondehts clearly indicated that^more attention should be given' to 
^applications of mathematics and to computer literacy (in that order) than 
to unified or interdisciplinary approaches or to structure in. matljematics. 
(p. '24) ' ^' ^ ' ^ 

• 'Orienting mathematics to careers or vocations and to consumers was gj^en^ 
higher priqrUy than orienting mathematics to ^computers, college preparatory 
worki or recreational purposes, (p-. 25) 



PRISM Data' Related^to NCTM Recommendations (p. 30). 



Recommendation 3: Mathematics programs must take^ f ull advantage of 
the power of, calculators and computers at all grade levels. 



• PRISM respondents indicated that they were well aware of th$ increasing 

emphasis that computers should receive in the mathematics curriculum, 'Sur- * ^ 

prisingly, lay^samples gave even stronger support for increased emphasis on 

the use of computers than professional samples did. 

- ' ' . ' ♦ 

• All groups queried indicated the desirabil^ity of having access to^ com- ^ 
puters in. mathematics classrooms at both elementary and "secondary, school 

, leVels. There was strong support for' the development of new materials for 
computer literacy; all samples gave it high priority.' . ^ * 

• _ \ . - ^ s 

^ . # Only half of the professional , samples and les^, tH^ih^ half of^the'-lay 

samples would^ reqyire a computer literac^r course- for hi^h schooT graduat;ion. 
^However, there was strong support by 'the- prof essiohai samplers for' haying all 
students receiye so^ computer training Before graduatiot;i|^and thp lay^ samples' 
-'"igfer-^gave moderately strong sugport to-the idea that at least onecourse-jLiLjaat he- 
matics for college-bound students should make e':«:tensivfe use o?"l*e^oinput^t . > 

• Strong support was given to integrating compute literacy topics within tl>f 
present curricul\xm. ^ " . ^ *. . . ' • • 

t ' ' * « « > ' ' * ^, ' _ ' 

p A course thdt help^ students understand hpw calculators- and coi^uters 
handle mathematics was second in\priority to a new cpurse on ©onsumex' decisions. 

• In a rank ordering of five areas 'for attention jiuring the 1980s, compllfer 
literacy was second to applications.. In a second rank/ ordering, computer 
oifi|m?^ion was third behind vocational and consumer prienta^ions. , v-^ 

0 Strong agreement was e3g)ressed by ^he professioiiai sa^jn^es for writing ^« 
pro*grams and for flowcharting, but only^inima]^ support was^giverf tp waiting 
programs as* a requirement for high school graduation. \^ 

Strongly supported for inclusion* in the curriculum- were the roles of 
computers in society, the types of problems, conjputers can solve, and intrpducing 
alternative techriique;3 for solving problems. ' . ' 
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Results on Computer Literacy Items from MEP 

Carpenter, Thomas P.; Corbitt, Mary Kay; Kepner, Henry S., Jr.; 
,Lindquist, Mary Montgotaery; and Keys, Robert E. The Current Status 
of Computer Literacy: NAEP Results for Secondary Students. 
Mathematics Teacher 73: 669-673; December 1980. 

— — ■ *— 4< 

t 

•In anticipation of future emphasis/on computer literacy and in recognition 
of this as a topic in which performance should be monitored, the National 
Assessment of Educational Progress included exercises that dealt with several 
aspects ot computer literacy in the 1977-78 mathematics assessment. The 
exercises included both cognitive and affective exercises, and were administered 
only to 13- and 17-year-olds. (p. 670) 

The low levels of performance (about 
what would be expected by chance 
TABLE I " . . alone) and the high percentages of 

^ Flowcharting Exercise and Results students who responded "I don't 

^ know" to these exercises suggest 

This IS a flowchart. ^ , either that students J»ave had little 

\ 1 opportunity to develop knowledge 

(start; ► J . . about flow charts in general, or, more 

^ ' ' * specifically, about flowc harts *contain- 

' i p,.,TT \ , ^ 1°°P- 670) 

by T + 3 I ^ T<35'No ^ / ^ 

/'' 

What woul3 be printed in the output? ^ 
Percent Responding 



Age 13 


5 


II 


10 


7 


II 


9 


47 


Age 17 


6 


i3 


7^ 


6 


22 


6 ' 


39 


— »^ 


O 


O 


a 


O 


• 


O 


O 




3 


6 


33 


3 


3 


3 


I don't know . 










3 


6 


6 












3 




9 












3 


12 


12 












•3 


15 


15 












3 


" 18 


18 












3 


?l 


ai 












3 


24 


24 












3 


27 


27 












3 


30 


30 












3 


33 


33 
















36 


\ 



TABLE 2 
Programming Exercise and Results 



This is a BASIC program. 



S 

10 
15 

20 
25 



LET 
PRINT 
LET 
IF 

END 



T = 3 
T 

T = T + 3 

T< 35 THEN 10 



What would be printed in the output? 



Percent Responding ^ 



Age 13 
Age 17 



5 3 
4 4 



8 14 
21 



54 

57 



O O D O 
3 6 33 



• 


O 


3 


3 


6 


6 


9 


9 


12 


12 


15 


15 




18 


21 


21 


24 


24 


27 


27 


30 


30 


33 


33 




36 




39 




42 



o 

I don't know 



Note that this ^programming exercise 
and the flow chart exercise presented 
in tabl^ I were designed to be parallel 
exercises. ^Practically the same 
percentage of 17-year-olds were 
correct on* both exercises, but 
slightly more 13-year-olds were 
correct on the programming exercise 
than on the flowcharting exercise.. • * 

The high percentages of "I don't know" 
responses on the four cognitive exer- 
cises suggest that most students 
.recognized their lack of knowledge 
about the subject of computers and 
chose not to even "attempt the exer- 
cises. The results are substantiated 
by background data and are not sur- 
prising when only 14 and 12 percent 
of the 13- and 17-year-old^, 
respectively, indicated they tad 
studied mathematics through computer 
instruction. Seventy-one and 62 per- 
cent of the 13- and 17-year-olds, 
respectively, thought that computers 
would be useful in teaching mathema- 
tics, although only 12 and 25 percent 
fiad access to computer terminals for 
learning mathematics in their schools 

. . . Only 8 and 13 percent of the 13- 
and 17-year-olds, respectively, said 
they loiew how to program a computer .. 
(p. 671) 



V 



TABLE 4 

Responses to Statemen ts of Feelings about Computers 

Percent Responding 



Disagree Undecided Agree 



u Computers are suited for doirig repetitive, mono- 3 ^ 25 
tonous tasks. 

^ Computers have a mind of their own. J3 56 ^ 

c. Computers dehumanize society by treating every. 13 31 37 32 

one as a number. , • , 22 35 

d The more computers arc used, the less privacy ^ In In 24 35 

person will havc?^ > • - - * ' * ^ '^^ 

e. Someday ijriostthing;6:«rill be run by computers. j3 >0 
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Research with Microcomputers in Mathematics Education 



^ a " (OAi 1^555 

^lUT NWKES THINGS FL^ TO LTjmKf A STL DY OF 
fNTRlNSICAUY NtOTlXATLNC CONlPLTtR G.OIES ' J 
• ' * Order No. 8024707 

\(auone» Thomas Wendell. Brni>Swi;/bnrf C*n/vers/o*. 1980. 93pp. 

This disscrU'jon is an e.xai7.:nauon of o Quesuons: ( 1> Whv arc 
oxnpuicr gamct> socapu\aun2^ and i2) Hou can ihe leaiures ihai make 
cocnpuiw games capusatmc oe uM:d lo maxe iearnmg-€sp€oail> learning 
wilhqompuierS'Mr.icresUr.g'^ , 

FirsU three siudies are performed locu^ing on ^hai makes compuicr 
piuts fun. not on \^hai makes ihcm ecjcaiior.al 1 ^en a rudimenur> ^ 
tji^ory of intnnsicatU moa\aimg insiruciion OeNeiopea. and a sei oi 
l^rSucs for designing mstrucuonalf ompuier games is presented 

The first studj isa sur\e\ of^ne coT.Pu'.er came preierenccs oi o5^ 
ckmeniary students There are large maiMCuai aiiTerences in gamtf 
pfefcrcnce. ^nd the presence of a goai lound lo be me moe>i imporuni 
feature in deiermming game preference s . 

A^Thc-second and third siucies in\Ol\e testing muiuple \crsions opspeafic 
pxnts. The versions are isomorpnic to eacn oir.cr except ior certain ke> 
features such as faniasv . leecy^iaLt. or sccrLtoeping DiiTerences m the 
jppeal of the \ersions are ir.en atLiOLiiea to Cie features \aned. Fhe hr^ ' 
jamc anal) zed m this \^,a> is ' BreajcouL ' acomDuier came in\oi<rg 
jcnsorimotorskiU. Fhe game isana!\2cd in terms of cnaractensticslJI'i?t^£ 
visual display, the motion of the SLmuiated bail, and Cie score The most 
mportani feature of me gam.e is fot-nd to ce ihe grapr.ic aisT»»a> uiai 
gxnultaneousl) presents a score ana mj.upie ie\ei goals \ ersions viiin no 
pbvious goal are signincanii) less appeaang man the omer \ ersions 

The last stud) anal>2es Dans ', a coT.Duter game cesigned to teach 
fractioD concepts loelemeniar) siudenu. A Significant ir»di\idual Oiilerence 
is found— in this case based on sex Bc>^ hke me lanus) of arrows popping 
balloons and dislike \ eroai consjvcuv e feecDack, u hue g:iris appear to . 
ilikc the fantas) of arrous popping caiioortS ana to uke the music pla\ed 
the game. Both far.tasv and mui»c appear to oe more imporunt in the 
tppeal of the game Lhan simple feeaoact 

Thetheof) of minnsicaiiv m.ou^ating insirucuon is organized in three 
ategories: challenge, fantasy, ana cur.oiiiy ChaJtenge is hvpoihesized to 
depend on goals v^ith uncenam'Oaicomes Several \^a>s of making outcomes 
uncertain are discussed, including \ar:aD.c cficuity ie\eL multiple ic\el 
lools, hidden information, and ranuomiess PanLasy is claimed to have both 
cognitive and'emouonai ad\anLages in designing insmicuonai 
environments- A distinction is.m.ade bet\^een extrinsic fantasies \nz\ depend 
only weakly on the skul used in a gaiae and intrinsic fantasies \hdi\ arc 
mumately related to the use of the Skiil Curcsit) is separated into sensor> 
and cognitj.\e components and it iS su^i2:>.ed Ciat cocmtise-cunosiiy can be 
iroused by making learners belie\e meir t no Pledge structures are 
incomplete^ inconsistent, or unpars.mon.ous. Keiauonships oetv^een this • 
fudiitientary theory and other iheorehcai frameworks such as.maihemaucal 
game theory and informauon processing models of cogniuon are described 
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LNDn'IDlA1.17.l.NC EDLCATIO:; WTH MICROCOMPUTER 
PKQGKAM.NUN'G Order No.*8029098 

ATHEY. NiiouhLKCRT. Ph D. Vni\'ersit\' of Georgia, 104pp 
E>.rector: EcnO Richmond 

Presented is a "systems design" approach to proNiding an indiMduaiizcd 
cducaiional pro:ram for all school-<:rod c^.ildren To ih:s end. a modular 
famih of cornpjier programs called PI L' (Prog rammmg forlndiudualized 
Education) has beer de\ cioped Tnis soft ware sr> >tem operates on 
niicrocompute: ecu:?menl. p:o\idir.c conorehensive insuucuonal and 
adminis:rau\e aid vshicn is aii'crdable b> MnuaJlv eNer> school s\stem The 
PIE softwares} stem and ly: users manual are nov^ sepaiateK available fror* 
the author anc can be cusioi^iized fo: LL\ s uniQue implemenia'jon needs 
The'foliouir.g descnbes need, raiiona'e. design, operauon, and tr>out of tne 
spring 198pNersiOn of PIE as it appeared* n the disscrtauon 

Chapter One coni::ns a bnef hisioncal re\ieu of changing aiuiudes 
louard exceo::or.ai children The procresMO^from ancient treatment of the 
handjcappei to \er\ recent legislative ascon ^LgcesLs that there is an 
incrca5ed soc.al scnun'cn: for education based on un'que needs of each 
c^ild ThLS culmir.ate- m rece".; Ictisliuor recumng acuon in addition to 
scnumeni l>.is i? used to de\eiop Lhe mox ccnerd case supporting 
indindual ccucational programs for aC. b^cd on cacn child s unique 
charactenstics and needs 

Second t*-c ra:icnale for speafic design inclusions jointly reSLs on 
'a) current ccjcatior.al philosoph) and (b) ihecapabiliues of the 
micrtxompwic: It is ^uzcesicd tnai design ma> be ba5ed on domains of 
objccu\es m cencral. ^^~>unout restnajons .'or tyre of domain or statement of 
trie oojecusei" themselves The compf-chcrsiNe cesign alsoallous for 
norrtiau\e n.c^NureHient outcomes lobe it.cluded 1 lard are considerauons 
aie then discussed. . 

Central to Lr»e des.rr. of ihesNsiem arc provisions lorcntenon 
referencing PL 9-S-I42 compliance norma. i\e data maj.agement. 
induiduaiized student file kccnmc andauiomated f,ie anaivsis for research 
and adminis:ra'jNe renorLine aid Ttt 5\s;:m s approach to Uicse 
rcquuements IS discussed a: tnree level? m Chap:er Three First, a theory of 
operation isgi\er, descno.nc ine manner that PIE as ini ended to operate 
Second IS a \ie'A of PIE from the en^ users perspeaue. giving step b) step 
instrucuons for use Last is a»molecu»a: view, shov^mg specific file 
organizauonal la;OUL Program listings are also separateh availaSleas 
Appendix D m pr.med form or On diskette PIE s expandabilii) and ease of ^ 
modificauon are discussed. 

Chapter Four ueais the implemeniaticn results and Lheir implications 
for future v^ork of this t>oe .Van> examples of output capabiUues are 
offered and explained m a senes of 5 ofci^ thirteen figures A quanDiatJ\e 
approach toevaluaung us^r concerr$ abojt such an innovation is descnbed 
briefly Results indicate thz*. PIE v^ai viewed as a useful innovauon by 
teachers and Lhe LL\ project coordinator The Mid Easf Regional Resource . 
Center supported deseiorimcnt of a techn.caJ paper to aid m the evaluauon 
of this and similar sofiv^'are The Maryland State D^panment of Educaoon 
supported unplemeniauon of PIE for a reading domain, and has commjiied 
to more PIE instaliaoons usmg other ciimcula area objecuves. 



WHAT KIND OF MICROS? AND WHAT ARE THEY DOING IN SAN DIEGO? A survey of^the kZ districts 

San Diego County revealed that 28, or 65^, of the districts are using microcomputers 
for Instructional purposes. ^A total of ^55 computers was reported in use. The appli- 
'cations most frequently cited were drill and practice, instruct ion'al games, and com- 
puter programming. The information ifi this comprehens ive ' report is especially valuable 
for schools and school districts embarking on an educat ional - program using microcom- 
puters. Teachers, supervisors, and administrators can get information on whith niicro- 

•computers might work best in their own schools or school systems and for v;hat instruc- 
Iklonal purposes the microcomputers would be most effective. A single copy of this com- 
prehensivjs report- is available to indtviduals. To obtain avcopy or for more i nfoj-mat ion, 
wrfte to J. D. Gawronski, Director, Planning Research and Evaluation, Department of Edu- 
^ nation, San Diego County, 6401 Linda Vista Road, San Diego, CA 92111. 



MORE MICROCOMPUTERS IN SCHOOLS, 

About one-half of the Nation's school districts use a total of 52,000 computers for^ 
instructional purposes, mostly* "computer literacy." Microcomputers now outnumber timesharing 
terminals by 3 to 2. . " 

Just over 7600 schools (one-half of all secondary schools, 14% of elementary schools 
and 19% of vocational and other schools) have -computers. 

Eighteen percent of the schools without computers plan to get one or more in the next 
three years. What about the other 82%? "No plans at' present." 
. . ' Source - U.S. Dept. of Education 
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Survey on Computers in Ohio Schools * ' • 

4 

The 37-item questionnaire on computer availability, uses, and needs 
was mailed to a -randomly selected saiiq)le of 500 Ohio school buildings (K-12) 
in January 1981. Returns from 355. schools were received, a. (high) 71% 
return rate. 

Responses to three demographic^ items provided information on the 
organizational level of the respondents' buildings, the range of building 
enrollments, and the kind of dommUnities served. About one-third of the 
respondents came from buildings housing grades 9-12; slightly more than pne- 
quarter were from those in buildings for grades K-6 (see Table 1) . 



Table 1 

Type of Building Organization 

* If 

K-6 . . 26.5% ° 

5-8 18.0 

7-9 14.1 

7-12 8.5 ^ 

9-12 32.4 

no response 0.6 



Over 40% of the respondents were from buildings housing 301 to 600 
students, with 25% from" buildings enrolling 601 to 1000 students (see Table 
2X. Eighty-five percent were from schools of less than 1000^ students; 60% 
were from schools of 6(30 or less. Not unexpectedly, smaller school enroll- 
ment was associated with elementary schools and larger enrollment with 
secondary schools. The smaller schools, .tended to be rural (47% of the rural 

— <■ 



It was mailed by Steven P. Meiring, Ohio State Department of Education. 



schoals were in the 0-300 range) . Over 60% of the schools with more th&n 
1500 students were suburban • 

1 

Table 2 

Size of Building Enrollment 

0-300 16,9% . 57%; 5-8, 20% 

rural, 47% 

301-600 42.8 K-6, 37%; 5-8, 23% 

small city, 35%*; rural, 28%; suburban; 26% 

601-1000 25.1 ► 9-12, 40% * / 

small city ,'^6'%;. suburban, 35%; rural, 21% 

1000-1500 10.1 9-12, 81% 

» suburban, 36%; small ciCy, 33%; large city, 25% 

over 1500 5.1 9-12, 100 %|^ 

suburban, 61%; large city, 22% 

* : ' 

One-third of the returns were from small cities or towns, followed by 
those from suburban and rural communities (see Table 3). Only 11% were from 
large cities. In each type, of community, more schools having 301 to 600 
students were reported than other sizes. ^ ^ 

Table 3 ' ' ' ^ ' 

^ ^ ' " * Type of Community^ 

large city 10.7% . 301-600, 34% 

. . ' small city or town 32.7 301-600, 46% 

suburban , \ 28.2 301-600, 39%; 

' • 601-1000, 31% 

rural * ^ ' 25.9 301-600, 47%;' 

/ . . 0-300, 30% . 



iblic 



nonpublic 2.5 301-600, 44%; 

^ 0-300 J 33% 



[all either K-6 or 9-12 J 
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Respondents were next asked to indicate the types of computer-related 
activities available in their building. Over 70% indicated that neither 

-a. r- 

conqjuter-assisted instruction (CAI) , an instructional management system, 
programming. courses, nor supplementary instruction within courses was avail- 
able (see table 4). Those in K-6 buildings selected this response even more 
than pthers did. Having one or more of these options available within the 
pas^ two years was indicated by up to 18%,, however; this is possibly a sign 
of recent interest in computer services. This percentage was highest in 
suburban and large city districts, with small city districts next. A number 
of others indicated that such services had been available for more than four 



years. 



Table 4 
Computer Services Available 



Options 




CAI 


Management 


Courses 


Supplementary 


not available - 




78.37o 


71.07o 


76.97o 


70.4% 


once available, 
now dropped 




2.0 


2.8 


0.6 ■ 


1.7 


had less than 2 


years . 


12.1 


6.8 


^ 10.1 


17.7 


had 2-4, years 




2.8 


6.2 


3.7 


3.1 


had more than 4 


years 


4.8 


13.2 


8.2 


7.0 


-no—re«ponse — 




0 


0 


0.6 


0 



What kiti^s of computer systems do respondents have for instructional 
pui^oses? While most^ndicated that none of the three options was available, 
30% had microcomputers and 20% had interactive terminals hooked into a big 
computer (see Table 5). .The percentage having each option increased aa 
school size "increased. Interactive 'terminals were available 'to 34^ in large 
city schools and to 29% in suburban schools; \batch processing was available 
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to 26%. in large city schools; andjrficrocomputers were available to 44%- in 
suburban schools, 32% in large ^cities, 25% in small cities, 20% in rural, 
and 22% in nonpublic schools. 

Table 5 

Kinds of Computer Systems Available 



available 
x^ot available 
no response 



Interactive 
^9-7% 
79\7 
0.6 

i 



Batch Microcomputers 
11.9% 29*6% 
§^•6 • 69*9 

0*6 0.6 



What kinds of microcomputers do schools have? As Table 6 indicates, 
Radio Shack computers were available most frequently. They were favored in 
schools with '301-600 or over 1000 students; 50% of the large city schools, 
41% of the small city schools, and 37% of the suburban schools had them* 
The percentages ranged fr(ki 31% in' grade 5-8 buildings to 63% in buildings 
with grades. 7-12. The Apple computer was slightly favored in schools with 
601-1000 students; 47%. of the respondents in K-6 buildings and 38% of the 
respondents in 7-9 buiidin-gs indicated the Apple was available. The PET^ 
was also popular in elementary schools ,(K-6, 35%; 5-8,- 50%) ; * it^as found 
in hdlf of the schools sized 0^300 and comprised 44% of the comput*ers in 
rural schools. Those indicating th^t more than one computer was available 
were most often in larger schools with more than 600 students or in nonpiiblic 
schools. * 
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Table 6 

Type ,of Microcomputer Available 
^ type %k.of total -sample % of those having coiflpZters 



Apple 
PET 



7.0%' 22.1% 
7.3 23.0 



Radio Shack 11.3 \^ ' 35.4 

more than 1 '2.5 8.0 

otjier . 3.7 ' 11-5 

no response. 68.2 (no comp'uter available) 

* « 

When asked if they were reasonably satisfied with their present capa- 
ability to provide computer-related instruction, only 24 . 5% .responded "yes", 
while 69.9% responded- "no" (5.7% did not answer) ./^hose in large city schools 
(37%) and suburban schools (31%) were most satisfied, followed by those in 
small city schools . (26%) . Those in scLols sized 1001-1500 were most evenly 
divided (43% yes, 54% ijo) . By level, th^ percentages of response wete: 
K-6, 39%; 9-12, 27%; 7-12, 23%; 5-8, 18%; 7-9, 13%." 

What factors limit capability to provide computer-related instruction? 
Three-quarters saw money for hardware as a limiting factor, while only 
slightly over half indicated that the availability of appropriate software . 
was a limitation (see Table 7). This coiTcern for software was most evident 
in grades K-6 (78%) and 5-8 (71%); only 58% in 7-9 schools, 61% in 9-12 

. schools, and 48% in 7-12 schools had this concern. Training for instructional 
staff and -staffing for an expanded curriculum were of concern to approximately 

■*60%. Both of these concerns were greater in schools with over 1000 students, 
and lower in grades 7-12 schools and nonpublic schools. Only 21% considered 

* administrative support a fliTniting factor. [It s^uld be noted that 15 to 22 
respondents answered these quest ionjs even though they were . directed, to skip ^ 
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them if they, had indicated on the previous que^tipn that they w^re reasonably^ 
- sati^sf ied with their present capability.] 



Table 7 

Limitations to Providing Computer Instruction 

limiting not limiting no response 

money for hardware 75.8% 5.9% 18.3% 

training for. fetaff ^6JL.7 ' 18.9 19.4 

administrative support 20.6 59.2 20.3 
staffing for expanded. 

curriculum 62.3 17.5 .20.3 

appropriate software 52.1 , 27.6 20.3 



What languages do staff member ^in the respondent's building know? Not 
surprisingly, BASIC was known by the highest Tpercentage (34*1%); whatsis 
surprising is that this percentage . is as small as it is (see Table 8). 
Respondents sometimes noted that a, given teacher. did not know more than one 
language. The percentage knowing BASIC was highest (50-70%) in schopls with 
over 600 students; FORTRAN was cited most*' (39-47%) in schools with ov^f^OOO 



students. BASIC was named by 75% of the ^^^ ublic schools, and by 45^ to; 60% 
from grade 7-9 buildings up. The other lan^ages were named most often by 
those in grade 9-12 buildings (not unexpectedly)]* ' ^ 



ye's 
no 



Table 8 

Computer Languages Known by Staff 
BASIC FORTRAN COBOL APL ' PASCAL other 

34.1% 16.9% 7.6% 3.4% * '2.0% ^4.2% 

/ 60.3 77.2 86.5 W "90.7 92.1 89.0 . 



no respons^ 5.6 .5.9 5..9 5^9 5.9^ , ^ 6.8. 
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BASIC was also the language most frequently taught to students (see 
Table 9).. However, only 29% of the students in the Ohio schools surveyed 
were being taught BASIC; in fact, only one-third of the students were being 
taught any computer language. The percentages of those teaching BASIC were 
greatest in suburban schools (47%); it was taught in only 15% of the rural 
schoojs. Other languages were most likely to be ofi'ered .in large city schools. 
Not unexpectedly, computer languages were taught more frequently as grade 
level increased, asTatrie 9a indicates. (Note that thase reportedly 
teaching APL in grades K-6 and 5-8 may have mistaken the name.) 









Tab le 


9 
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Computer' Languages Taught 


t(r Students 








BASIC 


FORTRAN 


COBOL 


APL- 


PASCAL 




yes 


29.0% 


4.2% 


1.4% 


1.1% 


0.8% 




no 


65.9 


90.7 


93.5 


93 '.8 


, 94.1 


• 


no response 


5.1 


5.1 


5..1 


5.1 ■' 


5.1 





» 




Tabl^ 


9a 












Computer Languages Taught to 


Students by School 

r 


Level 


>>- 








BASIC 


FORTRAN 


COBOL 


APL 


■ PASCAL . 




• 




K-6 


4.7% - 


0% 


0% 


.2.3% 


0% 










20 .*7 


1;8 


1.8 


:3.6 


1.8 










33.3' 


0 


. 0 


0 


■ 0 


• 


> t 
t 




-5 7-12 


30.0 


■; 3.3 


0 


0 


0 








9-12 


54.4' 


11. '4f 


3.5 


0 


- i.s' 







When asked if their staff would be interested in: attending. a, two-day 
• ♦ conference on computers to held in their geographic area, 74.4% said "yes" 
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and 18.0% said "noj' (7.6% did not respond). Interest increased by level, ^ 

with 60% in* grade K-6 buildings, 80% in «rade 5-8 buildings, aftd 90% or 

more in other schools indicating "yes". Only §1% from small ^hooU 

(0-300 students) said "yes"; the percentages ranged from 79 to 94% in 

schools of other seizes. 

•The level for such conferences should be "introductory" for 47.6% and 
* f 

"intermediate^"- for 23.1%. Only 4*. 8% indicated "advanced". It is interesting 
that 24*5% gave no response. The introductory level was perceived as being 
needed most by those in schools with' fewer than lOOO^^^students; by rural 
and small city .schools (70%) more than others (55%); and for grade K-6, 5-8^, 
and 7-9. schools especially. The intermediate level was noted most by those 
in- schools with 1000-1500 students, and especially by those\n grade '9-12 
schools. 

The information to* be included in the conferences were each considered 
appropriate by over 70% of the respondents (see Table 10). Information on 
hardware was-_le3s needed by those in schools with over 1500 'students and by 
those 4.n suburban schools. Both information on incorporating comptiters ^to 
existing courses and strategies for developing curriculum for computer, 
courses were perceived as being* less needed by those in grades K-fe. .Over 
' - 20^"* gave^ no response. 



Interest in participating in a computer information exchange center was 
expressed by 70*4% (19.7% said "no" and 9.9% did not respond)* The figure 
was slightly less (66%) for those in K-6 schools, with others ranging from 
77% to^85%. Those in smaller -schools (0-300) similarly expressed less ^ 
interest (64%)", while the range for schools with more than ^300 students was ^ 
^ 78% to^'SSiT . . ' . 

. 7 '• - ' • - ' • SO ■ • ■ 



Table 10 
Topics for Conferences . 

ygg ^ no ' no' re 



Hardware and utes 71.3% 6.8% . 22.0% 

Software and uses. 73.8 3.7 ^"^ 22.5 



< r 



Programming couraes ^ 72.7 4.8 • 22.5 

Incorporating into 

exiating courses . 73.5 3.9 22.5 



Developing- 

curriculum 71.0 6,8 



22.3 



\ 



When asked if they had locally-developed 'programs they. would be willing 
to share With others through such a ceijter, only 17.2% said "yes'!, while 9.6% 
did not respond, 73.2% said "no'^ The percentage with materials to shard 
increased to 56% by those in schools with over 1500 students, and 35% by those 
in grade 9-12 buildings, ^ Thirty-two percent of the suburban schools and 21% 
of the large city schools Similarly had'materials^they would be willing to^ 
share*. . . 
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Survey on Computers in Arizona Schools 

In May 1980, a questionnaire was sent to the «226 school districts in 
Arizona by a group of educators at Arizona State.University . Responses were 
obtained from 46 districts, ^a (low) 20% return rate. ^ 

Slightly over half of the districts reported .using computers, although 
two districts had especially high usage. The most frequent use of computers- 
*as in computer language courses in grades 7-12 (37% of the districts offered^ 
such courses), followed by basic skills in mathematics in grades 1-12 (26%). 

Thirtyrseven percent of the responding districts indicated they used 
microcomputers for instructional purposes, but 45% of , all microcomputers 
wereibeing used in one district The numbers in use in May 1980 were: 

/ ' Apple ' ^ ^ 8 ' • ' 

«PET ' 38 / 

Texas Instruments 1 
Atari 0 

Radio Shack 22 
other ^ 9 . * ' 

Seventy percent Indicated interest- -in exchanging information and software, 
while 65% each favored cooperative software development projects^ teacher-, 
training workshops, and evaluation of- instruction. . ; 



Bitter, Gary'Gr Survey of Arizona Public School Practices and Needs for 
Computer Assisted Instruction.^ Computing Teacher 8: 31-34; No. 6, 
1980-81.- 



\ 

Weiss, Iris R. Report of the 1977 National Survey of Science, 

;hematics, and Social Studies Education ; Final Report. Research 
Triangle Park, North Carolina: Research TriangJ-e Institute^ Marth ' 
1977. ' , . . , ^ 

Mathematics, teachers were asked about the availability and^ use/^f computers 
or computer terminals and hand-held calculators ... The raaj-ority 2^K-3 classes 
>do not need these, according to their teachers; however 11 percent of K-3 
mathematics classes would use computers if they yere available *and 19'p'ercejit 
need hand-held calculators but do nat have them available. r- 

The percent of mathematics classes using computei:s increases from 2 percent 
in grades K-3 to 5 percent iit 4-6, 11 percent in 7-9, and 1,6 percTent in 10-12. 
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A SnOY OF THK AUMINISTa^TION OF INSTRUCTIGN'AL 
COMPUTLR USAGE. IN TEX/\S ^PUDUC, SCHOOLS 

Order No. 8000013 



\\ OESCKIPTrVE ANAU,^ SIS OF. COM PITER EDUCATION 
IN TEXAS SECONDARY SCHOOLS'" AND A PROPOSED 
COMPUTER 'SCIENCE PROGRAM Ovhes >io, S000793 



MONDY,-Judy Bantty, Ed D. East Texas State Uni\ersuy. 1979^ 
202pp. Adviser: Siuart Chilton /"PAJ Jan. 

Pun:)Ose of the Srud*.' : The purpose of this study .uas to de- 
termine :ne aar?.nis:ru..:on of insiruciion.il computer us.ice in 
Texas public schools cur;n; the 1978-79 school >ear. Tr.e 
stuay specifically e.\amineJ csa^e and aaminisiratue resources, 
insimciional uses, hardware and soft\>are, ana budiret. 

Proce. are Questionnaire'^ -^ere mailed to the superimen- 
aent or aaia processing aamip»i5traior m the 1,102 public school 
districts in Texas. A total of S>69 questionnaires v^as completed 
andt retLrr.ed. ar.d these Questionnaires were cluided into aver- 
age Gail> atien.ia.-.ce .ADA'^'«:roups for auaUsis. Tne four ADA 
gro-ps consiftea uf Group 1 c^»vricts t'.a\ in*:: .an .AD.-^ of less ^ 
man one thousand, Group 2 dis^ipcts ha\in^ at) ADA of between 
one aad fi\e thujsar.d. Group 3 districts havir.s; an AD.\ of be- 
tween fi\ e ar.d tue lu -f i\ e thousand, and Group 4 districts con- 
iaii\injr an AD.A of creater than ;uenty-iue thousana. Tl;e ques- 
tionnaire data were compiled,ar.a reported by frequencies and 
percentacea 

Fmd^njs . The n.ajor findinc^s of this study included the fol- 
ia wmg: 

1 Thirteen percent of the 969 reportinc school districts 
cued metrjciiona* compLim^ actiMiieb .ts foilous: 4 percent 
of" the districts m Group 1. 20 percent of the districts in 
GruLp 2, 54 percer.f uf ihe districts in Group 3, and 87 percent 
o£ the districts m Group 4. 

2. The majority of the disfricts involved between one and 
ten teachers and between one and r\vo hundred students in in- 
struciional compuiini; activities. 

3- The employee most often cited as bem^ responsible for 
administering the instructional computer program uas a 
teacher, and the person to uhom the responsible administrator 
reported uas either the principal or the superintendent. 

4^ Most d^i'ricta offered computer- related m- service edu- 
cation but had not developed an evaluation prOj;ram for the in- 
structional con?.puter system. » ^ 

5. Instructional compuun«i was most often used in enrich- 
ment and remeaiai prozrams m computer-assisted instruction 
fCAi) and as a computationa l aid . 

6- The con^puter vias most frec^uently used.m elementary 
schools in ma: r.cmi: I :s ?i\a re.idin^^. Secondary subject areas 
most oiten repo-r:ed \k ere mathematics and B.\SIC. ' . ^ 

7. Recional Educational Service Centers (ESC's) were cited 
as tne primary sources for in- service education, courseware, 
and.hardware • • 

8. The reporting districts' budiret allocations for mstruC'> 
tional computing avcVaiced between, S 52.42 and 569.83 per student 
Served. , . ^ 

, Conclusions : Jhc major conclusions included the folloWinir: 

1. Desprie the small overall percenta^e^of instnuction^xl 
"Computer usa-^^p, instructional conipuiiniC appears lo have im- 
pacted Texas public schools. " ' ' t 

2. * instructional computer systems m^exas pubhc schools 
dtd not ^oem tn^bliou any discernible administrative pattern 
Since no recursive profile emeri:cd from the data. ^ 

3 The Si;z\\cc^ ottered by ESC's ap|)eared to have fur- 
thered.ihe jrrouth instructional computinj; in Texas public 
schools. *• »lf . ^ 

, 4 Inex{>^n^>lve minicorpputers and microcompurers appeared 
to have provided additional instructional computing; capabilities* 
i<>diMricts irv each ADA croup. ^ 

5. The sparsityt)f evaluation protrrams may indicate that in- 
structional copi;)utin<.: IS still Ki\in early staqe of development 
m public education in Texas. 



^MAYER, N.\ut\B\rd Patricia. Ph D. North Texas State Uni- 
versity-. 1979. 170pp. 3*135 

The pu looses of this study ueie <U to identiu a^d describe 
_ .con:puter- celated pio^^iams m seeonaary schools; . 2. to iden- 
tify and desciibe the peiception oi selected leaders ji t le 
field regardu^t: the lole ui C£iii4iutei ec.acation in secci.uar's 
schools in the futuie; 3i to utilize Ic.uir.cs to leconim^J^c. a 
program of compute i -related education lor seconaai> schools: 
and i4) to su^^est ti-.e miphcatiopi^ oi this picciam 

• Questiopjiatres ueie leccued i:or.i lo6 •79i?er cent- oi 
the 234 pnncioals (i'or,\ :i:>,-ihiee dist:ict5 m Tex^s .vhicn 
had previously indicated oiferint: computer cccise^ir.a frcr.i ^ 
ninety-nine '73 per cent^ of the, 135 teacr.ers listca tor TE^\ 
and published m Guidelines tor C<> ^trjter M,u.^er.ut.cs . 197T 
Interviev^ qjestions weiG sent to t*j»-; t. -r.. o corA\ ^te. -picres- 
sionals. .Ans^^eis to mteuieu q^sticns -a ere reco:ceaA?n 
cassette Upe and returned b\ nineteen 45 per cent; pro- 
fessionals.* 

Some major findings of this studv \Kere that 66 uer cent of 
the schools contacted of;e: ed une to thiee con^pjier ccjises 
The courses most frequently oifeied %vere prcolem solv.ns:. 
computer litei.Kv. ana prc^^ratv.n-.irL:; Com outer courses . 
have been offeied for ,in avei.i::e oi six ^eaM ir. tne res-.^ona- 
ing schools. SLxt>-one p^v cent of the courses uere on'eied 
under the hiathematics aepartment but computer prciessicn^ls 
\^ted a con^puter science depaiiment uould be betiei. Five • 
schools requued courses containing; comnutei -related mate- 
rial for gradjatlon and eight schools used theni as Swbst*rution 
for other coursesf Teachers pnmarih responsible for 
ori|Cinating conuiuter- related j^iCK^rams ana for requestir.^- 
neu courses, r oui te.ichers raC cc*..! uter science ceni:ica- 
tion and nmeteen haU computer- it l.aca .^or.s e.\"*:ei lei'.ce. Con.- 
puter proiessionals stated that the neec for comDutei edu| 
tion'in the secondare schools uiU increase in ine luture 

On the basis of inioimation earned fruni the sur\e»* the 
follo^ving conclusions %vere reacroa. 

1. Fc\s te.icheis had eitner a forir.al or professional edu- 
^ cation m the computer field* 

2. ».\lthout:h conifrtjter-reLrtej courses -a ere not found to oe 
ofO?red throuuh a coi..putei science dchartnieni coaiL^itfi pio- 
fession^ls said thisuouiutx? the oe^t adniinistr,ai\ e ai i.uii^tmer.t. 

3. Findin'^s shou that 18 per cent of the schoils tauCht 
computer pi^eration.s and 24*per cent Liui:ht ke\^^unch. How- 
ever, selected leaders said that kev]ninch and computer opera- 
tions are not important subjects for hich school students 

4. Fevt schools rcquiie computei -i tlated courses for ' 
^p.raduation or recommend substituting computer course^*for 

otne^r courses. From this, it foUous that requirement or 
substitution will not be common in the near future. 

5. The folloumc: computer-related courses were succjested 
as ones tnaTmicht be taught m secondar> schools: Computer ' 
Lit^eracy, Computer Prog ram minq. and Computer Structures. 

Recomm^Ddations are tliat an extensive study be made on 
the interface between high school computer courses and mtro- 
ductory computer courses in colleges and universities and that 
' a study be rpade comparmg the use of large computers and 
microprocessors m the classroom. 
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Micro Compater& Make Liglit Work 
of Managing Instruction 



Individualizing instruction for a 
^classroom of 30 children — or a multi-aged 
group "of 80 to 100 — can generate a 
mountain ^9 f paperwork. In faCt, or^e o.f 
the principal restraints on making the * 
' most of individualized and objective- 
based curricular programs is the 
difficulty m filing,, sorting, and then 
using test scores and*other achievement 
information to organize instructional 
groups and produce progress reports. . , 

Using a computer to manage that part 
of instruction is one answer to the 
paperi'ork problem, but the cost of ^ 
such systems is of ten' prohibitive , 
particular^ly for small school districts. 
Typical annual cost for one school doing 
management on a time -sharing computer 
ranges between $13,000 and^$25,000 
according to Don Mclsaac, professor 
of educational administr^ion at the ' , 
• University of Wisconsin.. 
< . 

But, Mclsaac* s computer research 
project at "The R&D Center has come up 
with a tool that* makes the management of 
the paperwork mountain as easy as the 
management of a molehill, and at a lew 
cost^ tTTie tool "is an information 
' .<;torage and ^re trie val system that— like ^ 
roost el omen ts of Uie computer revolution 
rolling' through the nation's schools — 
IS bas^d on micro-computers* Trtiose 

W^^onftlv* Rd.^ C«.rtV«r Hews 



computers are compact in size, low m 
price, and easy to use. 

The system developed by Mclsaac 's 
team is called Micro CMI (Computer 
Managed Instruction) and operates on 
computers inexpensive enough for schools 
to purchase and operate m one building. 
The Micro CHI program can maintain 
recordfe of 800 students^^d can handle 
37 separate curricular ^reas. It works 
with any ob3ective-based program in* V 
elementary or ^secondary schools. 

One'of the system's most valuat>le uses 
IS identiiVing students with similar 
learning needs. - For example, let's look 
at rts. Jones' second grade math class 
where she is preparing to teach atopic 
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qn subtract ion. The topic has 10 objec- 
tives, each of wHich requires previous 
^ mastery of othep-objectives. 

Instead of taking the whole class 
^ through-^ the objectives in the same 

sequence; Jones will use Micro CMI to 
determine which children have* mastered 
prerequisites for Which objectives and 
then group th§m accordingly into several ^ 
clusters. ^ 

She requests a grouping r^omraendatlqn 
« fromr-Micro CMI., After a search of it^ 
roemcJry to determine who has mastered 
the prerequisites* for the various 
objectives, -the .micro computer prints 
Its suggestions. Based- on her class- 
room observations, Jones makes some 
changes in the suggested groups and^ 
then proceeds with^ the instruction^ 
^ Xhe computer »;cfe pi' track of who's m 
the final groups and of each student's 
progress. 

« 

Besides storing information about 
;.ndividual student achievement on ^ 
specific learning objectives and identi- 
fying groups of children with similar 
learning ne'feds, the system can provid^^ 
reports for diagnosing and prescribing 
learning activities, prQduce group 
• pe^'formance information, and generate 

^ student progress reports for parents. 
'Micro CMI can also prodiice the data 
needed to complete reports of 
Individualized Education Plans (lEP's) 
m special education programs. j> 

Mclsaac estimates that one school's 
anaual cost for Micro CMI including 
alSfexpenses, except personnel time .would 
run between $3 and 44 thousand. Tfte 
Danville, Xll'inois, school district has 
cut even those costs substantially by 
usi«g one micro-computer to manage 
'the objective-based reading program 
m all of its 13 elementary schools. A 
Wisconsin scl^>l district where the 
• system ti6s' been field-tested uses Micro 
CMI ta/sucj:essfully and inexpensively^ 
manage\j:eading, math, science, and 
piiysical e 'ducat ion instruction and is 
preparing tctrapply it to social studies. 



The Micro CMI system is availabih^^r 
the cdst of reproducing software. For^ 
^a^ailS, contact either John Wende or 
Don Mclsaac at the R&D Center 
(608/263-4333) . 



Microcomputers dre suddei^ly of such 
interestvLn education that there's now 
a -clearinghouse for in format on about ^ 
their school applicabions. Write: 
MicroSXFT, Computer Technology Program^ 
Noirthwest Regional Educational 
Laboratory, 710 SW Second Ave., 
Portland/ Oregon • 97204 . Og 



Ohio Reg^nal Conferences . ' 

'Selected References on 
Computers in Matheroatic^Education (K-12) 
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Activities for Computers 
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Date: 

Formr 

Price: 

Description: 



ED064 156 . ^ * 

\fSues in Mathg»r.af>4<^ Ffturannn. ^. ' 
Jarses F. Cray ^ ' ' 

31 : . " * 

April* 1972 . . 

Offset,, with cover . . - 

51. $0 

.The k4»yoete adifrc-v* t^r the For-jn on Teacher Education at the N'CIM Annual Meeting 
1972. Dtscussi.!* broa<: issues and pr^hlecs of both nathc-tatics education and 
mathematics tcJ^her t;<^Cat;oo« 

- . ' . , 4 

ED 059, 917 ^ , ' 

Promising Practices in MaChe^^atics Teacher Tducation * 
Jon L. Hig^ins, Editor , 
210 , 

' April 1972 ' c • . 

Offset, with cover ^ 

$3v4o ' ^ ' 

A tompilation of 64 papers from the Forum on Teacher ^Education, National Council 
of Teachers of Mathematics Annual Meeting, 1972. Contains descriptions of > 
innovative programs; tuo^thirds pertain .to elementary school teacher education, 
the remainder to secondary school teacKer education. 



209M 

• Title: * Papers from the Foru^n on Mathematics Teacher Education 

AutW: ^Jon L. Higgins, Editor 

'PagM: 39 

Dacv: April '1972 

Form!? Offset, ,with cover 

Price: * $6.80 " ) ^ 

Description: A collect iot^ of papets prepared, for discussion -at the Forum on Teacher Education 
at the'lJCTM Annu^'^eeting , l»972. Top^i^s Include: issues and problems in 
mathematics teacher preparation,. gi:ide I ines and standards for teacher education, 
course content recommendations , and proposed guidelines for .teacher preparation. 



,210M sir 068 329 „ ' 

Title: Meaningful Instruction in .Mathematics Educat-^on 

A^ithors: J. Fred Weaver and Marilyn N. Suydam ^ * 

Pages: . 73 . j * * . 

Date: June 1972 \/. 

Form: Offset, with cover \ 

Price: $1.80 - * , 

Description: Ihls monograph^ focuses on discussion of the influence of meaning theory on X 
» * elementary school mathematics programs and instruction. Includes a revi-ew of 

research on the Importance of meaning and the ^ifect of teacning with meaning. 

Includes an extensive list of references. 



2UM ED 068 340 ; ' u . ^ - * 

XitU: Language Factors in learnin g MothCTiatics 

Author:' Lewis R, Aiken, Jr. , ^ , 

.Pages: 47' ' . .. . ' . 

Dac^: October L97 2 \ ' , 

Form:^ Offset,, with cover 

Description:. Dist^sses the Relationship of verbal factors -to mathematics achievement 'and 
Description, ui.sc^^^ 5,om 1930 to the. present. Considers the etfects ot verbalization 

m the mathetnatics learnit^ process^ nathenatlcs functioning as a language 
readability of mathematics :naterials, verbal ability and problem solving, and 
other factors, Incluxies an extensive bibliography. 



In Mathe-natics Eciyi:ation Resource S eries- Cor>>>jter innovations 



212M ♦ . ED 07-7 731 * 

Title: Use of Conputers 

In EducaCion . ^ • / • ^ 

Author; Andt:ew R* .McTlnar ^ . • 

Pages: 87 * * 

Date- February 1973 • * 

?or-a: Offset, with cover 

Pr Ice ' ' S** . 

Description. Includes discussion of the inpact of tP.e computer on societv. t>pes ot 

systems and language!,, instructional applications. 5dnini.srrative uses, libraries 
and data bases. 'the design of oo-iputer-oriented curricula, and cost, ef fectiver^ess . 



Cor:^?uter*£xtenced 



213M ED 077 732 ^ , 

Title: Uie o f Co'^.outers in Mathematics Education Resource Series 

Problen Solving ar.d Ercuiry jf 
^Author. Larry L.^Hattield ' * ' 

pages. 39 ^ , . ^ 

Date: February .197 3 ^ . . ' , - 

corm: Of'^s«»t, with cover 

Sicriptlon. rJvL'ws some of the pedagogical V.tlonales and -search evl^dence related^^ 

C0!=puters as a problcn-so Iving tool in T.atr.cr.atics clashes. includes dlscu-Sior. oc 
philosophies and objectives, ^fiect^ .->': co-.puter progrcming on n-.athematlcs 
> achievement, motivation and attitudes, and Influence on problen-solvlng abillt>. 



Computer Bibliography 



2UH ED 077 733 ' i \ , 

Xltle: Use of Conputers In Mathenatlcs Education Rcsourf^ -Series : 

for Matberatlcs Education 
Author: Marilyn N. Suydan, Editor , » 

Pages: 100 
Date: February 1973 

Form: Offset, with cover 

Klptlon. L^no\^tId listing of selected books ar t Icles , and other documents on conputers 
Description. ^^"^^^^^^ ^^^^^^^ ediicacional role of ccSbputers; computer languages and 

programming; and mathematics Instruction applications, including teaching a^ouC 
computers, general uses In .nathemy Ics classes, tutorial and practice aodes, and 
problem-solving node. , ' ^ 



ED 077 734 ' ' ^' 

xiae: ' ' Use of Conputers In Mathegatlcs Edu c ation Resource Serie s: Research on Computers 

' In Mathematics Education 

Author: Thomas £. Kleren v 

. Pagts: s 43 ' < » ' 

Date: April* 197 3 

Form^ Offset, w^th'coi/er 

Description Reviews' research on a wide variety of computer applications In the mathematical 

classroo-a -- coT-^itor-t Tcd instruction, especially dr » 1 1- and-prac t ice and cutoria^^ 
rapdes; computer --^a'wiged mstrjction; and' corputi/r-auwj-.entcd problem solving. 
Includes analytical cor''-.cnts on the findings and status of research. 
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/216M BD 076 437, . , 

fltle: Reaeirch on Mathematics Education Reported in 1972 

Authors: ' Marilyn y. Suydas\ and J. Fred Weaver 

Pages: 80 

Date: April 1973 t 

•Term' Offset, with cover 

Price:' SI. 80 

Description: Annotated listing of research reoorted In 197 
Dissertation AbstraTcts International. 



72!in tfnltec 



States Journals and In 
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Title: 

Author: 

Pages: 

Dat«i; ' 

Form: 

Price: 

Description: 



Itl In M 



ED 077 730 

Ability and Creatlvly In Mathematics 

Levis R. Aiken, Jr. ' ' ' . ^ 

50 ' 
April 1973 

Offset, with cover , . 

. SI. 80 V » . • • 

The relationships of Intelligence, achievement', age, sex, heredity, and psychosocial 
factors .to oathemdtlcal^ji^atlvity are carefully reviewed^ and discussed. 



218M ED 077 773 

Title: R ecent Research in Cognition Applied to M4thematlcs Learning 

Author! M. C. Wlttrock 

Pages : 37 

Date: April 1973 

Form: Offset, with cover 

Price: SI. 80 ^ * 

Description: Discusses recent research on cognition and Its Implications for mathematics 

educatiOTi. Learning as a generative process, structural organization, processing 
of information, processes and structures, Individual differences, brain research, 
higher-order processes ,^moClvatlon, and delay-retention- effects are discussed. 



219H 
Title: 




ED 036 670 * . 

Research Reporting Sections of the N'ational Council of Teachers of Mathematics 
48th Annu.al Meeting (1970) . . - - 

Jon L. Higgins, Editor 

69 ' 
Mar;:h 1970 ' . 

^ffset.^viCh cover 
$^.80"^ 

tains abstracts of research reported at the NCW fneeclng. Includes reports on 
Conservation, student evaluation of teachers, the relationship between personality 
and achievement, teacher characteclstlcsy problem solving, geooKtry^ logic, and 
probability. ^ ' ♦ - 



ED 076 387 . , . 

Research Reporting Sections of the National Council of Teachers of yatbhe'natics 
1st Ami'JAl !'eet{r.c tlj?2» '> ~ [ \ 

on L. Higgins, Editor ^ 

prll 1973 ; ^ 

OffseC, with cover / ' ' 

.$2.35 , 

Contains ^0 abstracts o7 research reported at* eha NCTM aeeCing. Includes reports 
on tcruccural factors, logical' reasoning, probleii solving* teadhar education, 
•traluaeion, 2<^ocetry, ^and other topics.^ ' ' ^ 
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ED 086 518 ^ \ . ' * i • 

Unoub I tshed fp.ycrurentj for 'Evaluation in.y^ichen^att^ Educactcn 

: rr'. 



223K 

Author^ 
ges: 

te:, 
Tom: 

Prlc^: • $3.55 . ^ ^ ^ 

DeicrtpClon! PrcWtdes anhotated Inforr-ation regarding unpubUshiaTd tests related to nachemattcs 
. t'**<^^catl9n. \nfori:at'ion induces title, developer^ content, fonnat, sample,^ 

r«liabiiicy, correlations, validity, an^ references. 



>tarilyft Suydan 

^Januiry * * ^ 

Offset^: with cover, perfect'^^ound J 



224M • 
Title f^. 
Author : 
Pagei: . 
Date! 
Fora: 
Price : 



Sir 



, ^ ED 086 517 ^ 

Eva^uatlcn. {n t^e Vat^ecaclca, Classroom; Frcti ^^^hat ^nd Vhv to How and TsP.ere 

Marilyn ,N. Suydaa * , ^ - . > ' 

.-^ 70 ^ • , / . ^ 

Jannai^ 1974 ^ ^ ' ' ' « > 

Offsets with cover, perfect bound ^ ^ ^ 
52.35 " ' ^ 

Description: ^Provide? rar^y heloful ;^uggestior.s for the- class roon teacher regarding now to 

'evaluate and how to ir.orov* clas^rocn evaluation. An extensive annotated list 
of rc^ferences provides sources of tests> itec: blanks, and research on evaluation 
teehniques as well as references on evaluation in nather.atics. 



12> rleoorted In 19.73 



^iJ225M ED 091 239 

, Title ; Research on ^^atheratlcs iducaticn 

Authors; y.arilyn N. S-jycan ar.cj^J. -f UVaver 

Pages: 83 \ 

Date: 1974 ' ♦ 

Form: Offset, with cover, perfect bound * ^ ■ 

Price: ^>^^$2. 35 

Descrip'tton: This annotated bibliography lists research related to natheir^ticff teaching and 

learning which was published in the United States during 1973. The, listing covers 
; ' the levels fron klr.dsrg^rten through grade 12, and is. divided into three rajor 

sections. The first section lis_p^ research surrr.arics which reviev groups of- 
research studies. The secor.d*secticn , contains re:;earcf\ reports *nlch appeared in 
journals during 1973. The final section Includes dissertations announced in 
Dissertation Abstracts *Ir.terrfational . * 
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Title: 
Authors: " 
Pages : 
Date: 
Fom: 
Prlc6 : 
Deecrlptic 



rogr?-^.s In y^therittlc^s Ed-jcation 
r. Joe Crosswnite 



ED 091 250 

A Survev of Doctoral T 
Jerry A. Mcintosh and 
48 . * • 

'1973 . . ^ , ' 

Offset, with cover 

$1 . 5^0 * ■ • ' ' * 

This paper Is a survey and description of current doctoral prograr.s In nathenatlcs 
education in the* United States. To gather the data a quest ionr.alre sutflcientiy 
flexible and' conprcnensive to tolerate a variety o^prograns w^s developed. The ^ 
questionnaire was sent to tl'.e Dean of the College (School) of Education, Dean of 
* the Graduate Schools, and Chairr.2n of the Lep^rtrent of Vatnenatics m each of tre 
200 Institutions sa.r,pled. Tne data collected and reported Include the fol loving 

.categories: Institutional data; protessronal faculty, description* oc dc^ctoral 
programs, financial assistance for doctoral' candlcates , placement of Recent ^ 
graduates and researcn, develop^.ent , and dlssenination activities. Although^ 
listings of doctoral progra.r,s in catheratics educatrion have been nade previously, 

^tht« survey Is Che* first systersatlc atter.pt to gather descriptions of doctoral 
progr^ns on a brQad basis. 
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2 JJt / ' - Sther^tlcs Educatton Abstracts ard Ind ex to search in Education. 1966>1972>^ 
Author*:' • Jon L. Higglns,- Compiler, and Others' 

FMM: ' 335 • • . . * • 

D«te: . • 1974 , ^ • » " 

Fora: Printed, perfect bound 

Price* '$18*00 

^Dtacriptlon: Contains abstracts to nearly all naterials .related to eathenatlps education 

(r««a*rch. reports, instructional Taterlals, teachera zxiUts^ etc^) Included in i 
■e aearch in Educaslcn (i^£) for the ^yearf 1966-72. Subject an<f author Indexes 
^ provided to facilitate -searching. This Is the bitt cool for a r^anu* I search 
•f ElttC*« RIE and. a quick way to scan naterials contained In Research In ^ducaccn 

* * VtlAttd to oatheoatlcs education. ^ . " * . 



:^'22SM ED 097 225 ^ ' ' 

^tlt\e\ A Categorized Listing jof Rasearch on Mat:he!aatlcs Educatio n (K-.12) 1964>1973 

Author: ^ Marilyn N. Suydata- • * ^ 

Pages; 364 - • •' ^ • 

pate: * August 1974 ^ 

Form: Offset, perfect bound' - , 

Price: *$6.90 ~ 1 

Description: Provides a listing of research reported In JoumaU published In the United States. 
In DUsertatton Abstracts and Otssertatlor. Abstracts International , and In 
Research In £dircation for Che years specified. ^ ^ ' • 



229M ED 102 030 . * , 

Title: Instructional <>^raccgles: A Prelir.lnarv Taxononiv , 

Authors: M. David lie rr 111 and iiorr^n D. Wood 

Pages: 92 , , , - • 

Date': Novecg)er 1974 . ^ . * ^ 

Form: s Offset, perfect bound ' 

Price: $2.35 ^ ' . ' . ' ^ 

Description: The focus on the' paper Is apparent: strategies for Instruction.; The authors 

propose a taxononlc vocabular> with which Instructional «strategles can be desc.rlbed. 
They suggest a taxonoalc organization for. relating the variables Involved, in 
Instruction, and symbols for representing these variables and their relationships. 
* ^ • The premise Is that, through the application of such a taxonomy to research on 

instruction, the dfevelopcient of a theory-based approach to Instruction will be 
facilitated. • Tnerc Is nuch detail In the descriptions and tnatsy Illustrations to 
clarify specific points. • ^ ^ ^ ' * 



ED 103 893 

Cognitive Psvcholo2V and' the Mathenatlcs Iaborator\' 
Richard Lesh, Edltof 
149 




t, perfect b^nit^d 

'SB. 55 ♦ - • ^ 

Presents articles regarding the relationship between taathematlcs laboratories and 
cognitive psychology. Issues and probl^ns Include: ^applications of mathematical 
ideas, concrete enbodlaents of r.athenatlcal Ideas, computer assj.sted laboratory^ 
activities, clinical diagnosis or student errors, ttachcr training (using 
laboratory technique!), and directions for future research. ^ 



231M ' ED 102 021 ^ ' , . . ^ ^ 

Title: ,^ >tothestatlcs Laboratories:^ IrolenentatlQn, P^scarch and Evaluation ' ' 

Au"thorsi- William M, Fitzgerald and Jon.L. Higglns, Editors ^ 

Pages: • 81 ^ . , * « ' * • « w 

Date; November 1974 ^ ^ 

Form: Offset, perfect bound • , • ^ ' , 

Price: $2.35 . ' • . > V 

Description:' Publication based on three papers related to roathcnat Ics .^Aaboratorlcs: ore to, ' . , 
, J present a school-man's practical view of laboratories (Alan 3arson), one to 
^* - >v review rcj^ted research (Jack '.Ulklnscn) and one to review e,ya\uatlon procedure^ , 

(Donald Kerr and John UBlanc).- 
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23arf -TO 104 720 * e \ r u 

Tttle: ' Hathenatlc? Ixiboracorlcs ♦ 150 Actlvttlft3 And Canes for Eier^antarv Schools % - 

Authors: Jon L. Hlg^ins and Larcy A. Sachs o* ^ ^ - ^ 

Pages: ' • 207 ^ 

Dace: ^ December ^i974 • , . ^ , ^ . . 

forn: ' Offset J perfect bound \ ♦ 

Prtcc:- • : ' SA.SO ' • v , „ x vt w ' * ' 

Dcscrtpttorf: Contains 150 actlvtttej and j^aAes grouped Into ct«?hc secctons: (U Number 

• Cbncepts;^ (2) Addition and Subtraction;' (3) >Ujltipllcat{x)n and Division: X4> N'6r.ber o 
: ' .Skills RcAew; (5) Mea'surecent ; (6) Fractlorvi; (7) Graphs and^ Functions; and ^ 

. . (8) Ceoir^tri^c Concepts. ^ — ^ « * ^ ^ 

♦ . =^ ' , 

?5tle; * ' ;^ ^se^crXb.rtinc^SectW of .be National C ouncil of Teachers of MathWlcs ' 

^ ^ 53rd AnV.ual yecrlnz ' . . / 

Author: ' ".ion L. Hlggln^, cflttor 

Pag^s: 120 ' \ » . ^ . 

Date':\ . ^ April W?:) * s . s ^ *^ . • * ' • . 

Fom: Offset, with cover ^ ' ^ 

i^SUtlon: 2;t^lns^epprts of Research, reported at the >:CTM c^ettngv .Abstracts §over a 
Descr^pti.n. ^ ^^^^^^^^ of tbrics related to teaching and learning Tnath6mktlcs . The publication v. 
' * continues the NCTM series,"^ \ 

^ * . ^ * ^ 5 

236M ED 115^488 - . _ > ' * 

Xttle: Materials for yprrrrc Instruction ^- , ' • 

Authors: Gary G. Bitter and Char Us Ceer '»* • - \ 

pages: - 85 - . . , . 

D^cc:. August 1975 ^ ' . *' * 

Form: ' " Offset, with- ^over ^ ^ \, • * 

Description: This ^CMipllkt ion lists' available xatrlc kits, * task cards,, f Una . fllmstrlpS^ 

,'slldes. and other nisceilaneous metric materials. The bibliography Is Intended 
as a qulcW reference or. source of Inforr-ation for supplenentar:^ netrlc pateflals. 
' ' * >ror each entry the 'source, cost,* level o'^, learning,i'and a brief description are 
included. >^ " *^ ^ . ' '/ 



.237M EI^\ 113 1S2 * 

Title: * Algorithmic Learning ; ' „ k' 

Authors: , ' >tarllyn N. Suydan and.^lan R. Osborne . ' ^ * * . ^ \ 

Pages: 19^'". ' ^ * * . \. " * * 

Date: • 1975 ^ ^ - * ^ \ * > 

Fontf: Offsety'wltb cover * - - ' ' ^ 

- «*r tee • $^ . 1*5 e . • ' • - ♦ J J * 3^ ' 

Description^ This volmr.e contains a se^ries of papers on algorithmic leamlngv Included are^ ' 
six reviews of researcn pertaining to various aspects of algorithmic- Learning, ^ 

theoretical dlscusslon'^of ^' . ^ , 
^an annotated bibliography.. 



• Ix reports of pilot experiments in this /rea, a tx\ 
**rhe Conditions for Algorithnic Imagination, "^an(i^£ 



238M ED ifO 013 ' , • ' ' ^ ^ « . . 

Xttle: " Using ^search! ' A Kev to Elerantar-.' Schoot ^Ma thematics. Revision 
^uthofs: Marilyn Su>-daa and J. Fred "eaver 



Pages: 137 



1 J ' \/C 
, Defcenber ^97> ' ' \. ^/ - 

Form: ^ Offset, with cover . - ^ ^ . 

Sctlptlon: Thls^booklet consists* of eleven bulU tins designed to answer questions which • 
teachers frequent.lv ask about. the learning and teachlng^ot rathetnatics. CThe 
' bulletins are revisions of *a set> ori^lnall/ publlsht:d lo 1970.) lAcH bulletin 

is organized aro^und a cenwrel topic, and presents questions related to that , . • y 

topic, su::nari-?s of re^Ciircn findings relevant to each question, and a selected 

bibliography. * . - . r ^ ^ 



(lev-.- ■"• - ■ "-fo^v 
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239M . ED 120 001 ' ' u ' 

Xltle: ' Rgsearch yoiorclrtc Section or the Natlot^al Council of Teach ers of Mathematics 

. S4th Anr.ual Meeting a976^ ^ ' , ' 

Author: Jon L,^KtgginSt £<ii.Cor ^ " ^ 

Fages: 117 . , ^ • , 

Date; April 1976 v . ' , , • 

For?! : Offset, with cover ♦ * _i 

Prtce: $3.30 ^ , . ' . * ^ ^ - 

. Descrtption: Abstracts of 23 research reports'are provide-?. The rejprts were prepared by 

investigators for prcsentat'ion at the l^th at^gu^l taecttng of the National Council 
pi Teachers, of >:atheaafics . A broad range, or^plcs related to mathematics 
^ 1 education are covered. ^ . * * 



2^0M 
Title: 
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Pages:' 
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Price :^ 
Deacrlp^lo.n: 



ED 120-027 . ' ' ^ * < . ^= 

Noaber an^ . y.easure!rent. Papers fron a Research Workshop 
Richard A. Lesh and David 3raob^ird 

2J8 ' * , - 

^rll 1976 • * . . f? ^ ' 

Offset^ perfect bounV ' ^ ' ^ ' 

5feven papers presented a research^ conference on number and measurement are 
presented In this volune^- The first paper provides an ovelr/iew of research 
concerning nuc^ber 'and f.easureinent . and su'^^gests directions tor t'uture research. 
Tlic' second oaper' discusses t^e ftlationshiss beiwec*". ^reasurebent and nu=:b«r 
• concepts^, and psycholo^ifcal and InsCruczlonal issues releced to transfer. Two 
papers arc devoted ^to synthesizing and analV^intc research on me^sureTent , and 
the delineation of "^qucst ions aoout wnich re:;carcn Is needed'. TVo papers are 
concetned with instruct ion and resea.rch on jt caching and learning fractions. 
The final praper 'concerns ctTirdrcnT's dcveloptiicnt of cardinal and' ordinal number 
concepts. • ' ^ ^ ^ 



241M i ED 113 206 . \ ' ' 

Title: * Learrrint; with Untie rst and ing ^ 

Author:* Herbert A. Sjlnbn ». , ■ 

fages:, 30 » • . • ' ^ . 

Date: > June .;975 > * ' . • - v ... 

Form: -Offset, with covfer ' . / 

.moe: $1.40 • ^ ^ ^ 

Description: In this pap'er, Simon describes contemporary infonration processing approa9hes 

^. to the study of learning and thinking, and discusses the relevance of -these 

\ ' ' ' ^studies to the distinction between rote and meaningful'^ learning. y 
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Title: ^ 

Author: 

Pages : 

Date* 

Foinn: 

Price: 

De^cftpttoo; 



/ ' *. ^ . • 

>. ED 121 624 ; " . 

Compilation of /Research on College Mathematics Educatlon '^'r' ^ * 

Marilyn .N*. Suy^laax "^"^ ^ \ - 

287 i ' . • ' . • . r V " 

December 1975. 1 • ^ ^-Z ^ ^ • 

- Offset, perfect bound . ;/ ' . 

This •publication consists primarily of a listing/ of research reports on 
' idathematlcs education in' the Cntted States at the college ijivel. It ^also 
includes some studies^which were conducted wlth^sampLes from <other f 
post-secondaty-sichool populatlojis * Ar.d resear^K conducted with -teacher 
.education s^-iiples Is^ also preluded whep tJSe -focus of the* research was on 
toathematlcal background or^couij^es. 'Tne reports listed include journal 
articles » dl&sertations and* E.^IjC document^ which ^^e locatfrfl* for the years 
1936 throtigK 1974. .^rti*cl^s and diss^rtai^^s ^ fi%^ re<ient years , 1970 • . 
thjlough 1,974, h^ve beeVi annotated to indicate at least one f^inding^that reflect? 
Wfle'focus of the research. To *aid readets in locatin^j studies on a piVtffculdr' 
tdpie, all doct^nts liste< have b^eti categorized by -Mathematical topic. 
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Title: 

Au^chor: 

Pages: . 

p/vce: 

Fom: 

Price: 

Description: 



ED 128 226 

Models for learning >\zthi 



^adcs; Par>t»r$ fton a Research Workshop 



Alan Osborne and David Bracbard, Editors 
207 - 

1976 ' . ; 

Offset, pcr^6ct bound ^ ' . • * 

TbrReneral purposes of a nodel 'are discussed, th^n seven papers are presented vhich 
de(3onstrate severM different facets o: thfe probler:^ associated vith constructing 
W using models ot mathematics learning. The mathenatical areas covered^ by the 
nodels include 'probleo solving, geocetry, arithmetic computation, counting, an. 
nunefation. - / ' , ^fe* » 
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Date: ^ 
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Descrip tion: 
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ED 123 132 , . 

Teaching Strategies: Paner^s iter- a Research Wor<shop 
Thomas Cooney ^d David Brac^bard. Editors 
209 

19.76 , 

Offset, perfect bound _ 

Nine^apers 'presented at a research conference on strategies for teaching ^^'^^-^J^" 
a e presented in this volune. The first paper provide, an overview of , 
teaching strategies, defining a .porsoective ort the suosequenC P^P"^_ 
paper reviews the rr.ajor strategies fro:n ao historical sersocctive. The third Dat^er 
discusses the role of a theory xn the devglopnent of. teaching strate?ics. Fou 
papers are concerned with research probleinS related to. teaching ^"^'-^Sj" "^i^^ . 
first of these deals with studies of efficacy of aifforent strategics; the second 
concerns a conparison of teaching strategies which differed in f ^^^^^^ 
information being taught and the amount of pupil-teacKe-r interaction. -I"" 2^""^^ 
research papers concert problens of designing Studies .o'f teaching strategics antf a 
context for studving teachina strategies fT;oo k del Ivery-svs tens approach. The 
eighth paper dlscuss'cs r^terials for teacher- training . The final paper provioes.an 
integrative summary of research on teaching strategies. 
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TltU: 
'Authors :* 
Pag^s : 
Date: 
Form; 
Prict: 

Description: 



ED 132 033 "^7, ^ ' u 

Space and Ceon^trv:^-^ Pape rs frcm a Research Workshop 
Larry Martin artd David Bradbard. Editors 

245 ^ « < / . ^ 

1976 > 
Offset, perfect bound > 

111° papers presented at a ""^"^""^rorl^^rsSeJcror th^ det-ero^.^nr^of . 

fhe-el^cnta-ry school. Two papers deal with P ajjet's ."s'^"^^/"" '""l J p«p„ • 
development of, space and geonetry ctfnccpta. and another P^^P^^^J^; J^l^ew. Soviet 
reviLs -the van Hielc .level, of deveiopnent in -geometry and .Jiscusses '^e new. sov.ct 
'g'ietry currlculun. ^nother papor reviews ^-""-^'^"1 "-arch on per eptlorf^ 
the final paper exMSds some research issues concerning children s concepts oi 
transforwition geometry. ^ , 



246M ED 142 419 

Title: Mathematics Education: 

fron 1973-I975 ' ^ 

Authors: Jon l.' Higgins and Others 

Pageat: Over SOO 

Date: 19-76 

Fora: Offset, loose leaf.with 3 hole, binder 

•Scrtption: Col'tlL abstratis to nfearly all =aterials related £o' mathenattcs education included 
^ . in Resourced in Education 1973-75. .This document supplenents. but does not replace 
ED 089 986 (22.7>;) . The quick way to locate materials in ERIC. - 
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24)m 

TlcU: 

<» " 

Auchors: 
Dace: 

Price: 

DcscripCioa: 



• Authors i* 

?ag«S': _ 

Dace : 

Form: 

Price: 
^ Description: 



f;J2U^L..icn/ c ^---- Ccunrll of Teachers of Mirh.narics 55th Anr^al 

Kkctlntt (r977) , • . . 

Jort I. Higgtns, Editor ^ » ^ 

144 

Oececber 1976 

Offset, with cover * ' 

ISs'cracc's of 36 ".--^ ,eoorcs , re provided T^^^^^^^^ ^i:?:^.! CouncU of 

tavMtlgators for Presentation th, 55th annual neetin, o ^ ^^^^^^ education 

instructional r-ethoc-s. five with f f.^^',^: ^^ulHntlct^ertfcs. tvo deal 

oper.tl6ns. Two reports cotvcerfl reading a^a "'i Jonce^n pro^raa evaluation. Other 
vlth testing and neasureser.e procedures. ^he blln^y and aodels 

papers deal with los.lc. .effective teacners, learning aids for the oiinjrr 

of aathccatlcs teaming. • 




iTt Research Sava Abouf ?ex Differences 



ED. 128*195 

y[ather.attcs Learning: 
Ell-zabeth Fenrena, Edi^ 
51 

^ecemoer^ 1975 
Offset, with cover . " 

tluvolu^e pres.«s foGr Papers originally J^jf ^"^^/^^Vrr^^r^sricr-^f several" 
differences and =athtr.atlcs ed-.cat;ion The paper o% toT in oathenatical ^ 

contests to Identifv jur.lo,? hl;n school ''^"f ""^ "^?_:^'^,''"^°ovlng the natner.alfceal ' 
ability, and subsequent Instructional data cOncerrir.g 

.ch^levenent of able glrls^ Aiken's pa=er °«"""/2=^°,^3^^^-3 ^'erat 'hvpotneses to 
sex differences 1« »«-"<«*\!!-!^„„;i^"!:"rdircus r ".s of iacto'r ana^tlc 

^^^^^^^ /n'-I;h:"L!crrnd the relationship of this ability to ^. 
sex differences In cacr.enatics ^acnievenent^ 



249M 
Title: 
Author: 
?ageS : 
Dace : 
Form: ' 
* Price: 
Rescript 



Ion: 



ED^130 861 

Teacher Education '^n 



Mather.atics 



B. Othanel Sr^lCh 
24 

September '1976ro 
* Offset, wCth cover 

overvieC>of sooe of the strengths and weaknesses of teacher education Programs is 
Jresen«d in this docunent. Components of teacher education prograr^ 
'rIsearchHn teacher Effectiveness 1^ brief Iv ciescrlbed. --^^^XV'^^^^^ 
for what is oosslble and desirable as a program of preparation .or cafhenatlcs ^ 
^ciiucation. ^ 



XUUt * ^mealal^MatheT^tics: Diagnostic and Rrescrlotive Aporcache^. Papers froe the 

> «i first National- Conference on Re-edia l y3:h*fn'itlc<t 
Authort:* * * Jon L. Hlgglns and Janes W. Heddens, Editors ^ ^ 

Pages: 134^ . * * 

Dates / Dececbcr 1976 « * . ,^ 

Form: *, ^Offset, wltb* cover * * . . ^ 

J^rlce: S3.S5 ^ ■ * , i . . 

&scri^ti6n: This publication contains five pao*rs, five reaction papers, and a suomary related to 
' . diagnostic and reaed'lal r^che-..uics . The first paper discussed procedures »^or 

idlentlfving and descrVolng th'e renedial ina Che n;^ tics student. The second paoer 
' discusses oethcds of classroor diagnosis In matV^uiti^s . The third paper pres^.ts a 
mcde^ for. cliniial dia^^nosls of cnlldren with r:a>hetnatio6 dt:f icultles, .Se d.aano^ls 
process in cather.atics insti^ccipn is discussed in th« fc-irth paper. The last paper 
reviews fc^e-^earch related to the re'i^diation of le.irr.in;; difficulties in schoc. 
• *' aathecatics. ^ ' 



r 

252M * ^ 

Title: 

# 

. , Authors': 

form: , 
Price? 
Descripc ion: 
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ED 138 483 . , . A ' r . 

Diagl<^ nlng Methods'Cours^s ^r Second.irv Sel^oOl Mathena tics Teachers. Papers frop a 

Svpposiun Arrarscd bv ch,^ Iili::ois Cocncil on Vac heyacics Education ♦ 

John A, Shunuicer and Meredith W, Potter » Eds, ■* ? • 

106 ' • ^ * , 

January 1977 ^ • 

Offset, with cover ' . ^ ^ ' 

^^•S5 > . • : . . 

Collected in this documertt are papers^presented at a conference on designing, 
mathematics nethods course? tor secoi|i|arv school teachers. Papers are organized 
under the follij^iting cat/g;^les: (1) Realistic goals for a methods course, . 
(2) Mlnlcifl content far a pethods course, and (3) Teaching strategies used In, 
.methods courses. « • ' ' • 



253M 

• Title: V 

.Authors: , 
^ Pages: 
Date:^ 

• Fonn: ' 
Price: 

% Description; 



Recotisoendations from 



ED.IAA 840 • 

Activltv-Based Learning in Elenentarv School .Mathematics: 
Research ' * ^ - 

Marilyn N.,Suydaci ^nd Jon Li Higglns > ' 

178 y ' . ' . ' • > ' 

Sept\pbejLlia77 , " 

Offsec, peitf ect *bbund ^ . 

$3.85 . ' ' , , . * , ^ 

Research conducted in grades K-8 on activtity-based teaching approaches, including, 
studies oj^ the use of manipulative materials; is revieveo and svnthesi^ed in this 
report. Orj the basis of the synthesis', it was concluded that lessons using 
'manipulative materials bave a higher probability of producing greater rla^hemacical 
achlevemeint'^than do non-canipulatlve lessons. L'se of both manipulative cjaterials 
and pictorial representations is highlv effective; s>-moolic treatments Ulijne are* 
less effective,. The use of caterraH appears to be effective with children at all 
achievement levels , 'ability ^levels. and sodioeconomic levels. 



'25AI} ft 1A6 015 ^ 

Tltie: . On Clililcal Studies In Mat^enatica Education s 
Author: ' • J. A. Easlcy, Jr. • ^ 

Pages: AO v 

Date: June 1977 , . ' 

Form: Offset, spiral bound * \ ' 

Price: ^ ^ $1.40 ■ , . r 

Description: This document was developed to provide some perspectives on the use of case studies 
Ind other clinical approaches in mathenatics education. A large portion of the 
paper contrasts several research strategies, discussing in detail some 'of the 
procedures and results of three distinctive types of clinical studies. The 
perspectives and the premises of Erlw^nger, Piaget, and several Soviet studies are 
considered in relation* to the techniques and outcomes which result from their work. 
Then the u^es of clinical" research method's and results In the classroom are discussed. 
Finally, references which readers may find useful in additional exploration of 
' ^ . clinical approaches are cited. , . 



2^5H 

Title: 

^ut'h9r: 

Pages 

Date: 

Form: 

Price: 

Description: 



Research Reporting Sections, Annual Meeting of the riational Council of Teachers 6f 
Mathenatlc«i (Soch. San Die^r, Calitomla, April 12-13. i9/8) 
JOn L. Higglns, feditor - . ' .i 

108 

March 19.78 , 
Offset, spiral bound ^ 

$3.30 ' ' • ^ u ^ 

Abstracts of 28 research reports are provided. The reports were prepared by 
Investigators for presentation at the ,36th annual meeting of the*National Council ot 
Teachers of Mathematics. A broad ranRe of topics related to mathematics education 
la covered.. Ten reports deal with problem solving, four ate concerned with ^ ^ 
Instructional methods, three with space and geometry, tvo with calculators, two 
* with measurement, and tvo with conservation*^ 'Other papers deal with games, program^ 
evaluation^ achievement prediction, preception of motion in pictures, and learning 
'difficulties related .to nur;eracy. 



liERlC 



1.11 



120 



Ufcles "theLclcal Pro ^'- c^i^^n.. P.r.r. 'frnr, a Research U-orkshoo ^ . ' ^ 

Authors": Larrv Hacfield and David ^tadbard. Editors . ' / 

. Pages: .99 ' . / / 

Date:* i978' , ■ ^ 

Fotn: Offset, perfect bound 

Descrlptton: liOe^pap'ers presented at a" res%h conference on nathe.,atical problem solving alri . 
Description ^^^^^J^^ ^^^^ monograph. TSf- first paper f.lves an overview f """^^V °" 
aathematlcal proble-. solving. vhlU the socpnd paoer ^^iscusses.varlaoles and 
.^thodologies used In probleo-solvlnk research. The final throe oa*rs deal with 
Instruction m problenlsolvln.;. discussing heuristic emphases. Soviet studies, and 
•pproachcts for elementary schools. 

if ' 

Sut; * ^ f^clll Research Concerning the P^velop n enc of Spatial anch Cconecrlc qoncepcs . 
. Authors: Richard Ush and Dla.ne Mlerklel/lc2 , Editors 

H ,v Fages: 352 . * 

Date: 1978 
Potvt. Offset, perfect bound 

Jlicrlptlon:' Thirmonograph contains fourteen oapers reporting recent research on the develoonent 
of geometric Ideas in- children and adults. The oaoers are divided In^o three ^ 
categories; studies concerning preoperational concepts; studies concerning 
transitional states fron concrete to fomal ooerations: and studies concerning o.der 
subjects or fofcal ooerationa^ concepts/ A fifteenth paper suggests additional 
reaeatch dlre<;tior.s In geooetry. 

878 ^ . ^ ' 

XI tit: The Status of Pr^-College- Science. Mathenatlcs.- and So cial Science Education; 

y. ^ r 1955-1975. Volurte II. ^atSer.acics 

" Author*: Marilyn S. Suvdaa and Alan Osborne ^ 

Fages: 297 ' ' ' .1 

Di^te: ' - 1977 4 v V 

f Form: Offset, spiral bound , ; , > \ 

D^acrlpclon: Thl% historical study presents evidence on the status of pre-college mathenatlcs 

education fron 1955 through 1975, based on a review, analysi^^^^ synthesis of the 
♦ literature. It Identifies oractices and trends in curriculum. Instruction, teacher 
edugttloo. learner perfcraancr* and needs assessments during the Y>"o-decade period, 

» »- 

259M ED 166 051 

71tle: Perspectives on Vfoneii and Mathematics 

Author: 'Judith E. Jacobs, Editor 
Fages: 165 
Dace: 1978 

* Fom: Offset, perfecp bound 

Dcacrlpcion: Th^ papers prelfented In the Strant? on •'Vomen and Mathematics" ^t the 1978 Annual 

Meeting of the National Couftdil of Teachers of Mathematics fora the core of this • , 
■onograph. Two cosaentarles synthesizing tne presentations and ofrerlng acdlcional 
suggestions fo*r action ar^ also itk^ud&d. The oapers consider se.welated alf terences 
in mathematics achieverent. aathen^tics problems, affective Qoxponencs, aatner-atlcs * 
^ anxiety, sexism in textbooics, cathophla* factors leading; to succ«ss and the roU of 
y Che mathematics education co=unity and others In promoting change. A selec^ted 

bibliography Is also given. 

. ' ; ^ \ ■ ' ^ ' . . ' ^ 

260M e6 167 383 * - u # 

title: Research Reporting Sectio-s. Annual Meet In:; o f the National Council of leachers of 

Macner.acics (57tn, s^^stor., Massicnuseccs. April 13-2U 1979) 

Author: Jon'L, higgins. Editor 1^ 

Fig<»: . 77 . ' ^ " * . , ' ^' 

Dacri 197>9 ^ 

^ Form: Offset, perfect bound 

Description: This document provides abstracts of 20 research reports. Topics covered {nclu|le: 
children's cor^prenersidn of sirole stor/ prcoier.s; field ir.je?enc-nce and group 
. , ^ instruction; jfrcDle-^-sclvlng ccr.cecence and aenory; spatial vAJuaU2ac:.on and^the use 

of'tunlpuUtl^e Tutorials; effects of gi-cs on rath^tacical sicills: prco *dn-solvlng 
- . . ability and rl.r.: -c-.sD^.ere ?r.:cessin: ; .**.uluor usu* , or spatial 

' ; instruction; ccnc'opc-aiization c: subtroct i.-'n : cc;ni:ivi< proccsics -oscd In. proble.- 

I ERJC solving; varlaole discrlr.lnatlng good and pooj- proolem solvers; r.euristlc hints and 

^J /HaMBM the folution processes. 1 1 O ' 
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Descripelotv: 



121 



$t 027 51S 

Resources for Teaching Machcaaclcs In Blllngu/il Classrooos 
C. Jatnes Lovect and Ted Snyder 

5iS ♦ . " ^ ' ^ 

. January' IS79* ^ , 
Offsec» perfect bound 
$1.95 ' V 

A 9ubscanclal resource Is provided for those concerned vlth aathe-vatlcs teaching In 
bilingual progYaos. Part I provides a concise overview ot* the Issues and problems 
involved Iri the teaching of aachenatlcs in bilingual classrooos. It begins vich a- 
brief description of the field of, bilingual education and then considers the role of 
iacht&acics teaching with respect^co tne language of Instruction, cultural referents, 
•ad certain psycnologlcal factors. Part II consists of an annotated bibliography of 
MCerlals for teaching T^ther^cics* in Spanis^/tnglish progratts.,* A list of suppliers 
of bilingual racherutlcs aaterials, a lls^.of references to geiieral bilingual ^ 
Butcrials,^ and a phrase list appended. / 



Tiae: Hachecktlcs Education: A s'ibllogriphv of Abstracts frora Resources In EducacloP (RIE) 

< fromJ^6-l97 7 ' >i I ! \ ] ^ 

Author: Jon t, \Higgxns and Others * • * , 

Pages: 531 • v . ^ » 

Date: . - 1978 , ' ' ' , > , 

Form: Offset, looselcaf 

Pr^ce: $15.00 {without bxnder ) /418.00 {yith binder) 

Destrlption: Contains abstracts to nearlv all naterlaU related to TJtheratics education included 
in Resources in Sducaclcrt (RIE) 19^6-77. ^his aocuaent suppler.ents , but dbes not 
replace ED 089 986 (2^/M) or ED U2 429 (24^>\). The quick way to locate caterlals in 
ERIC. ^' ^ 
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263M SE 027 927 ^ ' * , , \ 

.titlet Explorations tn the Modeling of ttve* Learnir.g o j '>^vX^henatics 

Authors: Karen C. Fusor. and Villxaa E. Ceeslin, Editors , ^\ 

Pages: 235. - , ' • <^ 

Date: * ^ March 1979 ' , . 

Form: Offset » spiral bound. 

Price: 16,00 • ^ »~ ^ 

Description: The papets in this volune focus on the exposition of particular models for \ 
mathematical learning vr.icr can be used either fo-prodijct the outcomes of 
certain classroom activities or co simulate the actual ^roc^ss of cocnition. 
The models are derived frcn diverse fnedretical bases ano aadress content areas 
from preschool to pollege level. ^ 
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26AM 2\ 
Title: Cryptarlthn^s and Other Ari thrietlcal Pastimes 

Authors: N. J. Kuenzl and Bob Prielipp , . 

Pfges.: 54 ' 

Date: May 1979 , " ''^'/^ , A 

Form: Offset » perfect bound 

Price: $1.75 " / * 

Description: This publication of the School Science and >tathenatlcs Association contains a 
collection o^ crvptarlchrss and other arlt^.etic^l prjpblezs cui^Ied froa the 
••Mathematics Probler^s Deoartrrenc" cf School Science'mnd Mathe-rL^c Ics . Inclu 



*>Uthe7iatlcs Probler^ Department" cf School Sclence'^'jmd MatheT^tlcs 
vith each section are hints and ^a^utlons. " 
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SE 02? 662 s - _ . 

Calrulators ; A Categorised Coy.oilation of Referc>nce« 
Marilyn S* Suyoaa 
180 

June 1979 , * . ' 

Offset, perfect bound 

S5.50 ' * 

Provldei annotated references that deal with the use of calculator? / in 
education* Saca entr-v also Include s a Iiaiicd iet o: descriptors vhich ccnbtc 
the. focus* of the reference* An index is appended* 

\ 
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2m S£ 0:9 • ' ' ^ 

TUle: Task Variables In Mache?<aclcal ProbUa Solvt-ng 

Authors: Gerald a. ^oicifx ana 0. iiwva McJllatocit, Idicoys 

Pages: 495. ' . . - ^ 

Dace: Noveeber 1979, ^ ^ ' 

Form: Offsec, splra.l ^bo^ind 

Price: $10.00 . • 

O«tcrlptloo: A fraaeworJt for research lo problea solvlr.g U provided by, categorizing 
defining Varlaoles describing >rooiea tasits. A =odel Is presented in 
first article tor the classification of :asic varlaoles Into bread cace^ir 
Other articles define and. discuss eacn category of tasjc varlaoUs, 
cxaaplet, ' sur/cv the * ejclsdlag research' literature,, and explore 
theoretical lopllcaMons of taaii variables within the category. 
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SE 029,663 

Aoolled Mithe=acical 



rcblca Solvln? 



mcnara Lesn, lUne y.ieriCXftwxc:, ana Mary i^ntovski, Editors 
257 

Noveober 1979 * • ■ . 

Offset, perfect bound » 

S6.50 

This collection of aine ;aocrs. , ortparcd for 
Ko'r^thvescern Vnxverslcy in •>75, oresen's varied 
problea solving. Ass-2ssl3g arcliea Dr^sles solvin?. 



ac 
>iled 
ana 

ootlvadon, ievcloDtn^ a tneory, revlevmg research :la<li.igs, co.ns;.aerlng 



a conference held 
oersoectlves nn ipol 
plannir.g f^r Interesc 



leamlrg dlaablli clss , AcalxxL-.g xr.rovigr. is/orzailor. ?.rocessln$, :eaiir. 



Insxruetion, crenas la researen,^ ana 
presented* 



models for applied proolea soivAng 
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Title: . 

Authors: . 

Pages: 

Date: 

Fora; 
Price: 

Description: 
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Title: 

Authors: 

Pages: 

Date: 

Pomt 

Price: j 

Descriptions 



SE 029 524 ^ ^ ' 

Understanding :*^e Realities of Problea Solving In Elementary School With ' 
Practical ?'5^r:cri ::v T»*i:.-.«2rs 0 * < 



Linaa 3rancau ana JaciC :,asiey 

66 ' , ^ . 

Occeaber 1979 
Offset, perfect bound 

S2.00 ' ' ' ^ . . " ' 

This iocuaent Is divided into Three parts. Part I connects the realltv of the ' 
cl^Ssrooa .^Ith 'the Ide'^l'lsa '-r.lcn arises :Voa 'sooe of the paoolea solving 
literature* Part II .exaoines wr.ac "pro^iea solving" pignt aean in che concext 
of the cleaentary scnool c^assrooc.. Fart III considers how cnlldren can 3e 
helped to understand the r.cn-arMtrary cnaraci^r of rules of» arlthaetlc cy 
exanlnlns* the connectedness o: ^at.tcaatlcai Ideas « rales^ and procedures. 
Also Included Is a.' list of re:erer>ce ana recomaenaed readings, a list oj> 
^apeciilc pointers for teachers, and a conclusions section* 
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he^aMcs Education In the Union of Soviet Socialist 



SE 029 85' 
An An. 
Republics. . 

Rooert 3. Davis, Thooas A* Roaberg, Sidney Rachlln, and Mary C* Kantowskl 

178 . . ' ' * • 

rieceabej: 1979 

Offl^t, perfect bound ' <^ 
54.25 \ 

The current status of aathecatlcS education In the Union of Soviet Socialist 
KeputUcs is r^port«d* Sources Induce .personal obseryat l<h:s , discussions 
vlth Soviet educators, and reoort* on ?ovi«t researcn technicue^ and 
findings. Discussed ire ccr.eon practices Vrx present Soviet schools, 
difficulties in lan^uaze, igvlec ^ath'jaaClcs currtcula, and . aatheaat^cs 
education rWtfar:h > ftrva ^ev^looaeat in tr.e Soviet Union. Soviet approaches to 
the study of probica-tul /Ir.g orocesiB^s In -a.it^ecAtlcs are considered, and a 
vtev regard lni( c^.•t vvalue ot \ sc-jd/mH rathevstics education research and 
developoent In tnV Soviet Union is pt^vc^ntea* 



270H %t 029 684 

Ti'tlt: A ssessing H4Che'5;<t teal Achteveagnc 

Authors: Jon L. nigilas, -.argacec .Cisten, and Marilyn S. Suydaa. Coaptltrt 

Pages: 81 • , 

Dat«: December VdT9 

Fora: Offset, splrai, bouad 

rrtce:'v $2.50 ; 

Description; Ccapiled to $er/e as a reference on assesssents of achleyeoent in pre-colle^e 
aatheoaclcst t^is report contains discussion of ratterns or tatheaa^ical 
assesssents in certu 'Ot the ••.istor/ and nature of assesiaents cf achtevcjaent, 
the riftationship bef-reen assessaeat and amlsua scope tency testing, and the 
current status of state assessoect proaraos. Portions of reports of the 
National Asses^^er.t of Education Prceress and the- California Assessaect,^ 
'trades 6 and 12. '»|i^*"presented to exaoinc trendy in tiathematics achleveaent. 
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Se 029 661 

Soae Theoretical 



Issues In ^atheaatlcs Education: Paoers ^rots a Reyearch 



Pres.ession 

lUcnard l^esh and Walter Secada, Editors 
74 ' • 
Dcceober 1979 

Offset, .perfect bound ^ 
S2.50 ' • . 

Three addresses by internationally renowxed aatheaatics reseaVchets and a 
fourth paper on the role of researtr arjs Dre$ent«c. Each o:' the a<yresse9 
focuacs CO the learnir.5 ?rocess»j|3ut frora different points 
are'Helnrlch 3auers:eld, tfrala rTscnteln, Kans rreucenthal. and 
Richard Lesh* 



cf view* Authors 
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SE^'029 682 

R esearc'rt Reporting Sectiors, ■*nn\:al Meeting of N'atlonal Council o_f 



Teacrers 2: 



?'3n, 



Jon L* ru^gics, £alcor » 
53 

19^80 

Off sett perfect bound 
Sl.75 

Presented are aostracts of U research reoorts* Included are such< topics as: 
the effects of gases on aathenatics sicii*s atid concepts, sex differences Mn 
aatheaatlcs achleveaent and participation, iocus of control and "Wf^ematlcs 
Instruct Ion, and :ne psychology of problea solving. 



SE 0^0 73(0^' > ^ 

A Categol-lzed tlstln^ of Research oa Mathecatics Sducatloff« i974-'l97g 
.Karliyt^N. Suyoaa 
354 ' 

Deceob^ 1979 ' ^ ^ ^ . * 

Offset, perfect ^und ^ 

. • $8.00 ^ • 

Pescriptlon: Articles, 'dissertations* and ERIC dpcu^entf* for the flve-yest^ period are 
included In this cocplUtloo. Axr Indi^x cites, the research " reports by 
categories for &«Jor topics* . ^ . • 
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ED- 190 408 / • • . ' 

International Calculator Review Working Paper on Hand-held Calculators 
^in 'Schools * 
Marilyn N. Suydaih 

97 / ^ ' ' - T 

March 1980 

Offset, spiral bound a 
. $3:00 ' ' 

iori: Contains a collection of papers on the status of .the use of calculators 
' in the schools of 16 countries. Each report summarizes trends and 
prevailing opinions about curricular implications" of calculators; 
research activities; instructional practices;^ student attitudes; in- ^ 
service activities; and ger^er-al background on'amount and. type of use,- 
projects, and other concerns. Includes a synthesis^ of these national 
reports and a report of tUe^ International Working Group on Calculators 
from a meeting in January, 1980. 
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ED 194 350 % ^ ^ 

Interactions of Science and Mathematics: 



A Set of Activin:j.es, SSMA, 



Topics for Teacherbs Series, Number 2 
Peggy A. House ' • . 

185* * ' ^ ' 

April 1980 ^ ^ 

Offset, perfect bound 
$6.00 ' ' 

Ptjovides a iwide range of simple experiments involving one or more 
concepts of secondary school mathematics and utilizing simple, easily 
obtainable equipment. Experiments^ ^re grouped into these categories: 
functions; measurement; ratio and proportion; spatial relationships; 
and modeling, predicting, and decision maki^ig. Teaching notes' and 
suggestidtis for other activities 'and applications are ^ap pended to 
each section. ^ / ' 
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SE 033 673' _ 

Research Reporting Section,- Annual Meeting of the National Council 
of Teachers^^^f Mathematics (59th, St> Louis, MO, April 22-25, 1981 ) / 
Jon L. Higgins,^ Editor * j 

55 ' ^ , ' " . 

1981 ' 

Offset, perfect bound . ' • • 

$1-75 ... 

Presents abstracts of 18 research reports covering various aspects 
of mathematics learning in young (kindergarte^n and elementary) chil- 
dreji; the 'diagnosis of word problem difficulties of sixth graders; 
mathematics instruction*; calculator use; ^problem scjiving; cognitive 
gtyle; cognitive strategies of children with mathematlcaL learning 
disorders. 
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.Authors; 
* Pages: 

Date: 
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Price: 
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Especially for Teachers: ERIC Documents on Teac hing of Mathematics, 
1966-1980 ' 

MaFllyn N. Suydam and Jon L, Higgins, 'Compilers 

2rr ; 

^February 1981 • - . ' , 

'offset, drilled for three-hole notebook 

$6.50; $1,50 extra for binder .copy 
* Presented are over 900 citations on matejrials on math'ematics 

instruction for teachers. These citations were selected from 
' documents listed in. Resources in Education (RIE) between 1966 
and' 1980. Siibj^g^ artd* author indexes are alsp included. ^ 
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Programmable Calculators:* Implications for the Ma thematics Curriculum 
fiark A. 'Spikell, Editor ' 

ni' ' ' . " , 

December 1980 . . 

Offset, perfect bound * . • 

The' 13 papers in this collection were presented in a ^symposium at 
the 58th Annual Meeting of the .National Council o'f Teachers of 
Mathematics, held in Seattle in April "198(5. The papers descri-be 
curricular materials prepared for mathematics courses in grades 11 
and 12, geometry., algebr^j probability and statistics,- and trigo- / 
nometry. Uses of calculators for problem solving, enrichment, and 
independent study ,^ and as a means , of focusing on significant mathe- 
matical ideas^ are discussed. . * ' 
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intellec growth & underst- msxh 
tchin'6 math to dis.^dv pupils • 
res in elem sch-math 1970 

TCHING RESOURCES LOW-ACH MATH, " ' 
REV OF RES BEHAV OBJ & LRNG % 
RES;OF MATH ED REPORTED IS 1^11 
ISsiiES IN MATH ED- ^ . ' , 

PROMISING PRAC IN MATH TEACH ED 
PAPERS FROM FORUM OF MATH TEACH ED 
.MEANINGFUL INSTRU- IN MATH ED 
LANG {FACTOR? IN LRNG MATH ' . 
COMPUTER INNOV IN ED - . 
COMPUTER-EXT 'PROB SOLV & INQUIRY 
COMPUTER BIB FOR MAtH;.ED 
RES ON COMPUTERS IN MATH ED " 
f^ES ON MATH ED, 1972 I 
ABILI.TY & CREATIVITlf. IN MATH , 
RECENT RES IN COG A?PL MATH L?ING. 
RE^^c'nCTM 48TH ANN'MTG - 197Q 
RES ^C NCTM 5 1ST ANN MTG 1^73 
. UNPUB Y^'ST FOR ^AL IN MATH ED 
' ^'AL IN ,TliE MATH CLASSROQM 

RES .W >iATH ED 
I SURVEY DOC PROGRAMS MATH ED 
*MATH ED ABST & INDEX TO RIE 
. CATEGORIZED LIST RES MATH ED 
INSTRUCTIONAL STRATEGIES' 
COGNITIVE PSYCH MTH LAB .. 
flATK LAB: LMPLEMENTATION 
'math LAB: -ISO ACTIVITIES i 
RES. SEC NCT>I 53RO ANN MTG - 1975 
MATERIALS FOR METRIC INiTRUCTIO|< ^ 
ALGORITHMIC LEARNING 
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OS ING RESEARCH, REVISION 
RES SEC .NCTM 54TH ANN MTG - ]i|76 
NTMBER ANT) MEASUREMENT 
LEARNING WITH UNDERSTANDING - 
COMP RES COLL j^IATH EDUC 

MODELS FOR LRNG MATH ^ - " ' . , 

TEACHING STRATECIES**-:, 

SPACE AND GEOMETRY • U 

MATH ED ABST & INDEX TO RIE, 1973-75 - 
RES SEC NCTM SSTH AN-N MTG - 1977 ; 
MATH LRNG: RES ABOUT SEX DIpfERENCES 

: TEACHER EDUCATION IN MATHEMATICS 
RDIEDIAL MATH: DIAG & PRESC APP. 
DESIG METHODS COUR FOR SEC §CH ^L^TH TEAGft. 
ACTIVITY-BASED LRNG IN ' ELEM SCrf MATH 
ON CLINICAL' STUDIES IN MATH ED 
RES SEC SCTM 56TR..ANN MTG -' 1978 
^lATHEMATICAL PROBLE!! SOLVING . ' ♦ ' 

KEC RES COKC DEV OF SPATUL &, CEO COSC { 

'status Of PRP-COL 1955-75, VOL II MATH" , 
PERSP ON WOMEN AND M\THE>UTIC'S , -.^ 
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I. '80 
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•1.80 , 
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2.70' 
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260M R?S "SEC NCTM 57TH ANN >!TG 1979 
,261M" resources FOR TCHING M;^H BILINGUAL CLSRM 
262M MATH ED ABST & INDEX TO RIE, 197^-77 . 

263M - EXpIoRATIONS IN MOD.ELING LRNG OF MATH 
264M CRYPTARITHMS AND OTHER ARITH PASTIMES 
• 265M CALtULATORS: COMP REP 
266k ■ TASK VARIABLES IN MATH PROB SOLV 
'267M APPL MATH PROB SOLV 
268M PROB SOLV IN' ELEM TEACHING • 
269M , MATH ED IN USSR 

270M ASSESS M^TH ACHIEVEMENT , v.V 
■ 27.1M THEOR ISSUES tlATH EDUC 

272M RES SEC NCTM 58TH ANN MTG - 1980 
2|73M CATEGORIZED LIST MATH |D, 1974-78 
27/.M XH'TpoM^^'rTnMAL C*T.rUTATOR. RKVTEW 
275M INTERACTIONS JOF SCJENCE AND- MATHEMATICS ' 
276M RES SEC NCTM 59TH .ANN MTG - 1981 
■277M ESP FOR TEACH: ERIC DOC ON TCHING OF MATH 
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6.50 



INVESTIGATIONS IN MATHEMATICS EDUCATION (IME) 





Circle Issue(s) wanted 
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N4 
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IME V9 
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N4 


320M 


IME VIO 
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. 324^f 


IME>11 
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• N3 


N4 


328M 


IME Vli 
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N3 
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Each 
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1.50 
1.50 
l'.7S 
1.75 
1.75 
1.75 
1.75 
1.75 
I.7K 
6.00 



Quantity 



Total 



Orders for lesp than $10.00 must bie accomp^^fed by 
^hecfe. Orders that request special ipailing wOl be 
charged additional postage. Checks should be ma^e 
pliyable in U.S. currency or equivalent to the SMI 
Information Referrence Center. 

PUBLICATIONS: mail to 



Name 



Address 




Total Cost ofOrd^r: 

Shipping Charge: _ 
Less 10% discount on 
10 or more of same item: 
Amount Due: 



FORM: mail to 

InformaHon Reference Center (ERIC/?MEAC) 
Th6 Ohio ^^te University 
1200 Chamber^ Road, 3rd Floor 
Columbus, Ohio 43212 



118' 



Educational Computer Software Companies 



Basics & Beyond, Inc^ , 
Bdx 10 . 

Amawalk, New York 10501 

Ca;L + Com 
P,a- Box 2Q12. 
Eugene, Oregon' 97A02 



Creative Computing , 
,51 Dumont Place 
Morris t own, .^New Jersey 07960 



Conduit 
p/o! Box 388 
Iowa City, Iowa 



52*244 



Cr^at^ive^Publications 
39.77 E: Bay shore Rd* 

Bo3i, 10328 
»alo Alto, California 94303 



Dyna Co'mpr 

6 Rippingale Road 

Pitts ford. New York 



14534 



Edu-ware Service, Ihc.- 
;22222 Sherman Way, Suite 102 
•^eanoga P^rk; California 91303 

Krell Sof tw^are 

21 Milbr6ok Drive « - 

Stbry Brook, New York 11^790 ' 

Charles Mann & Associates 

7594 San Rem'o Trail 

Yucca Valley, California 92284 

Milliken Publishing Coi 

1100 .ResearchBlvd. 

St. Louis, Mis?buri 63132 

Personal Software Inc. ^ 
Dept. C P, 592 Weddell Dr. 
Sunnyvale, California 94086 

Rainbow Computing^ Inc. . 
' Garden Pla'za Shopping Center 
^9719 Reseda Boulevard 

Worthridge, California 91324 



Borg-Wamer Educational Syst^s 
600 W. University Drive * ' 
Arllngt^ Heights, Illinois 60004 

/Cojnputer Information Exchange^ 
*Bo35 159 
San .Luis Rey, California 92068 

Computronics ' - • 

'50 N. Pascack Road < ' 
Spring Valley, New York 10977 

Creative Discount Software 
256' S. Robertson, ^uite 2156 
Beverly Hills, California 90211 

Creative Software 
;.P.O^ Box 4030 - * 

Mountain View,* Calif ornia 94060 

Educational Activities, Inc. 
P.O. Box 392 

Freeport, New York 11520 

Hlyden Book Company 
' 50 Essex Street 
Rochelle Park, New Jersey 0^662 

Mafd;^^ Associates, Inc. 
90 Cherry Street, Box 519 
Johnstpwft, Pennsylvania 15907 . ^ 

Micro Learning Ware 

Box 2134^ ' . ^ 

N. Mankat<5, Minnesota 56001 

Muse Software ^ . 
'330 N. Charles Street ^ 
Baltimore, Maryland 21201 

Prbgram Design, Inc. 
11 Jdar Court 

Greenwich, Connecticut 06830 

^S.V.E.. . • 

Dept. GN, 1345 Riversey Parkway 
Chicago, Illinois* 60614 
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Scott, Foresman & Co* ^ 
Electronic Publishing 
Glenview, Illinois 60025 

Simutek 

P.O. Box 35298 
Tuscon, Arizona 85740 

Software Exchange 
P.O. Box 68 

Milford, New Hampshire 03055 

Strawberry Software 
P.O. Box 743 

Vashon Island-^ Washington 980^ 

T*H*E«S*X«S. 

P.O. Box 14) y 

Garden^ City, Michigan 48135 

Westinghouse Learning Corp. ^ 
5005 W. llOtl}^ Street 
Q^k Lawn,' Illinois-^60453 



Sebree's Computing - Dept. 75 
456 Granite Avenue 
Monrovia, California 91016 

Software City 

31 E. 31st Street 

New York, New York 10016 

Spectrum Software 
142 Carlow 
P.O. Box 2064 

Sunnyvale, California 94087 

System Software 

1 Kevit Street 

Bicton, 6157^, Australia . 

3R Software 
. P.O. Box 3115 
Jamaica, New York 11431* 

XTRA Soft 
P.O. Box 91013* 
' Louisville, Kentucky 40291 
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' • SAMPLE BASIC PROGRAMS . 

The following programs have be^n written in floating point 
BASIC for/an Apple microcomputer. With minor modifications, the 
programs should work on other microcomputer systems. * ^ 

The programs have been written to be representative of various 
computer capabilities and applications^ that are relevant to mathematics ^ 
and/or education. . , \ 

Name in Lights is an ice-breaking program which asks the viewer 
to eirt^r his/heir- name and proceeds to manipulate that name about the 
screen through various string operations. 

^ Dice Simulation permits the user to simulate the roll of two 
dice for any number of times entered and to compare the actual results 
with those predicted by probability theory. The program illustrates 
the use of .loops, random numbers, and one-dimensional arrays. ^ 

^' ' ' * 

^ 'Bar' Graphs creates a simple horizontal bar graph through READ and 
DATA^statements. The yiewer is encouraged to create his/her own bar 
graph by replacing the data statements with new data to be displayed. , 
Th^ core- program appears in the rectangles. 

Simulation - Coin Flips simulates 100 trials of the flip of a 
coin ten times. The number ot head^ occurring in each ten flips is 
recorded, s\amlnari,zed, an<^ then displayed on a bar graph. Loops, 
random numbers, and one-dimensional: arrays are illustrated. 

, ' ' ; . ' . ' ' \ 

stopwatch tyrns the screen into a digital stopwatch displaying 
elapsed hours, minutesf and seconds. • This program could be used as 
a sxibprogram in a larger' game program. FOR-TjjpXT loops- and GOSUB' 
cotoands are highlighted. ^ - . ^ ' 

' \ine Editor permits the entry of text through DATA statements ^ 
with Breaks at the end -of the screen bccurri^ng at word endings instead 
pf the usual wrap-around effect. Various string function^ are illustrated 
in the program. 

» ' • » 

Educational Jargon is a fun program that. uses random numbers to 
cause the computer to .invent three-to-four word educational phrases. 
F(5SfNEXT loQps are used* in d!on junction with READ-DATA statements. 
^ • » ^ 

. Least Common Multiples illustrates the computer's capability to 
be a number cruncher. Multiples of two -input numbers aire shown -with ^ 
the i^ast cbmmon multiple flashing on the screen. Loop's, qonditiona]^ , 
« statements, land bne-dimensional arrays are emphasized. i 

Systems of Equations presents a'coipmon program for solving a ' | 
system of. n llinear equations in n. unknowns. After the input, of the, i 
coefficient land constant, matrices, the system and solution ar£^isplayed. 
GOSUB statenients, FOR-NEXT loopjs^ and two-dimensional arrays Mfe illustrated. 

- .,' 
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NAME 'in lights 



70 CALL - 936 

*80 PRINT ••**** YOUR NAME IN LIGHT * * * *" 

' 90, VTAB 8 ' ^ 

106 INPUT "ENTER YOUR, FIRST NAME PLEASE: }F$ 

110 PRINT : PRINT 

120 INPUT "ENTER. YOUR LAST -NAME PLEASE: "?L$ 

130 PRINT, : PRINT 

140 PRINT " , HIl . ";F$;" ";L$ 

142 • PRINT. • . . - , . 

145 PRINT " DID YOU KNOW THAT YOUR FULL NAME HAS 

141 PRINT 

148 PRINT LEN (F$) + LEN (L$) " CHARACTERS;" 

^ *149 FOR T = 1 TO SOOO: NEXT T . ^ 

150 CALL - 936 

' 160 VTAB 8 

170 PRINT " NOW- 1 WOULD LIKE TO SHOW YOU SOME" . 

180 PRINT 

^190 PRINT "INTERESTING THINGS THAT I CAN DO WITH" 

200 PRINT 

210 PRINT "YOUR NAME. OK? (PUSH 'Y' AND 'RETURN' 

215 PRINT 

220 PRINT "TO CONTINUE)" 

230 INPUT R$ • 

240 IF R$ = "Y" GOTO 260 ' 

250 PRINT "DONjT BE BASHFUL. • .SAY YESl": GOTO' 230 

^ 260 CALL - .936 

270 N$ = F$ + " " + L$ ' 

280 W = LEN['(F$) : Z = LEN (L$) 

285. Y = (W + Z) / 2 + ABS (W-Z)**/ 2 

. 290 FOR B = 1 TO 3 

295 FOR K ~ 1 TO Y ^ 

300 PRINT TAB (20 - K) LEFT$ (F$,k); 

305. PRINT TAB (2l) ' RIGHTS ^L?,K) 

310 FOR I = 1 TO 300: NEXT I 

315 NEXT K 

320 FOR K = 1 TO Y 

325 • PRINT TAB'(19 - Y + K) LEFT$(F$^Y^ 1 - K) ; 

330 PRINT TAB(21) RIGHT$(L$,Y + 1 - K) 

^ 335 FOR I = 1 TO 300f NEXT I 

340 NEXT K 

350 NEXT B 

360 FOR, I =^1 TO 1000: NEXT I: CALL - 936 

' 365 FOR B = 1 TO 3 ^ ' . 

31^ FORX = 1 TO 22 ' . , 

375 FOR Z = 1 TO X ' ^ 

380 HTAB X . ' 

390 VTAB Z 

400 PRINT N$^ 

*410 NEXT Z 

420 NEXT X • 

425 IJEXT B 1 n * 

430 FOR I = 1 TO 1000: NEXT I ^ ' • ^124 - 

440 CALL - 936 



NAME IN LIGHTS , (CONT'D)' 



470 FOR K = 1 TO Y 
490- HTAB (40 - K) 
^500* PRINT left$(f$;k) ?; " 
510 HTAB 1 / 
520 print: RiGHT$(F$,K) 

530^ FOR I = 1 TO 250: NE){T I ^^^^ 
540 CALL " 936 
550 NEXT K . . ^' 
560 FOR K.= 1 TO 30 
570 HTAB* (4d - LEN1(L$) - K) 

575 PRINT L$; . * ' ' ' 

580 HTAB (1 + K) ' ' ' 

• '585 PRINT F$ 
590 FOR I = 1 TO 250: NEXT I ^ ' . 
600 NEXT K 

610 FOR I = i TO 250: NEXT I , 
620 FOR K = 1 TO 30 
' 630 CALL - 936 ' ' 

640 VTAB 24 ' , ^ 

650 'HTAB (40 - LEN (F$) - K) ^ 
- 660 PRINT F$; ' 

670 HTAB (1 + K) \ 

6*80. '.PRINT L$ . • ' 

^90 FOR I f 1 TO 2S0: NEXT I 

700 NEXT K ' 
i 710 FOR r = 1 TO 1000: NEXT I 

720 B = 0 ' % 

' 730 FOR T = .25 TO 20 STEP .25 

740 A = INT (16 + 15 * SIN (T) ) * 
745 FOR K = 1 TO 150: NEXT K / , 

750 PRINT TAB (A) ; . 
760^ IF B = 1 GOTO 800 

• 770 PRINT F$ . ' > 
780 B = 1 

790 GOTO 820 . ° . 

800 , PRINT L$ • 
810 B = b . , ' / 

820 NEXT T ■ . ' 

830 FOR I = 1 TO 1000: 'NEXT I 
835 CALL - 936 ^ » "\ 

840 VTAB 8 ' ' ' . ' 

860 PRINT " WELL, ITVS BEEN NICE MEETING YOU." 
' 855 PRINT . 

860 PRINT "I HOPE YOU ENJOYED YOUR NAME. IN LtGHTS." 
• " 870 PRINT: PRINt ^ 

sac i>RiNT "GOODBYE ^FOR NOW ";N$;"I" 
890 FO^ I = 1 TO 5000: .NfiXT I 
900 ' GOTO 70 
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DICE SIMULATION 



40 PRINT TAB (12) "DICE SIMULATION" 

50 DIM T(12) ' * . 

55 VTAe sir 

60 PRINT THIS IS A SIMULATION FOR THROWING TWO" 

65. PRINT 

70':' PRINT "DICE SOME NUMBER OF TIMES OF YOUR" . * : 

.75 PRINT 

80 PRINT "CHOOSING." - 

90 FOR K = 1 TO. 5000: NEXT K ' ^ • 

XOO PRINT: PRINT i 

11 0 PRINT " THE PROGRAM COMPARES THE SIMULATED" ; 

ai5 PRINT oo 

120 PRINT "RESULTS. WITH THEORETICAL PREDICTIONS." 

130 FOR K*=^ 1 TO 5000: NEXT K 

140 CALL - 936 ' * 

150 INPUT " HOW mm ROLLS OF THE DICE WOULD YOU LlK 

153 FOR S = 1 to' kl2 ' >^ . ^ 

155 T(S) = 0 

157 NEXT S ' ^ . 

160 CALL - 936 

^ 162 VTAB 8 ' , , 

165 PilINT TAB(ll) ^'I'M WORKING ON IT!" 

170 FOR I = 1 TO N 

180 Dl = INT (6 * RND (j)) + 1 ^ 

•190 D2 = INT (6 * .RND (1) ) + 1 

200 S*^= Dl + X)2 ; 

210 T(S) = T(S) + 1 . 

220 NEXT I , * 

224 CALL - 936 

227 VTAB 6 , ' 

230 PRINT TAB (8) "RESUMS FOR ";N;" ROLLS'^* 



240 PRINT * ^ 

260 PRINT TAB (19) "ACTUAL"; TAB (?8) "THEORET" 

270 PRINT "TTL'!; TA6(9) "FREQ"? TAB (20) "PCT"; TAB (30) "PCT" 

275 PRINT. ' ; — ' 

280 For K = 2 TO r2 ^ ^ . . 

285- R = ABS (K - 7J^, 

290 ^PRINT K;"'S'»; TAB (10) T(K) ; 

300 PRINT TAB (20) iNT (1000 * T(K) / N +. :5) / 1000; 

310 PRINT TAB(30) INT (((6 - R) V 36) * 1000 + .5) / IQOO 

320 NEXT K ' ^ ^ ^» 

330 PRINT . * . 

340 INPUT " WOtfiP YOU LIKE ANOTHER RUN? "';Q$ 
350 ' IF Q$ = ^'Y" GOTO 140 ' 

360 END 




BAR GRAPHS 



90 CALL - 936 * ^ 

100 PRINT TAB (15) "BAR GRAPHS" 

110 PRINT: PRINT /^fe^^^ 

120 PRINT " THIS PROGRAM PERMITS YOU TO CONSTOUCT" : PRINT 

130 PRINT "A BAR GRAPH USING ISABELS AND DATA OF" : PRINT 

140 PRINT ;>iOUR CHOOSING^ YOU MAY SELECT UP TO TEN": PRINT 

150 PRINT "CATEGORY NAMES FOR YOUR DATA.": PRINT 

160 PRINT " THE DATA MAY BE ANY WHOLE NUMBERS": 'PRINT 

170 PRINT "BETWEEN 0 AND 32.": PRINT: PRINT 

180 PRINT "• THE FOLLOWING, IS AN EXAMPLE.": PRINT: PRINT 

'l90. INPUT " PRESS 'BETURN' TO CONTINUE. " ;C$ ^ 



2UU ' CALL - yjb • 

204 REM: T^Jt«^ THE TITLE YOU CHOOSE FOR THE GRAPH 

205 T$ *= "FAMILY CAR COLORS - CLASS OF 29" 

208 REM: N SETS THE NUMBER OP CATEGORIES FOR 'YOUR GRAPH 

210 N = 10 4 - 

220 'print TAB( im (40 - LEN(T$)) / 2) T$ 

230 FOR I = 1 TO N 

235 REM: STATEMENTS 250 AND 260 hJ^SSUME CATEGORY NAMES ^ 

240 REM: ARE WORDS OR LETTERS. IF THEY ARE NUMBERS, REPLACE 

245, REM: R$ WITH R AND USE NO " " MARKS IN DATA STATEMENTS. ^ 

250 READ R$,D 

255 PRINT 

260 PRINT R$; * . 

265 HTAB(9) 

270 IF D = 0 GOTO 305 

280 FOR J = 1 TO D ' * • 

• 290 PRInT "X"; • ^ ^ ' ! 

,300 NEXT J . , 

,305 PRINT 

'310 NEXT I 



320 FOR K = "1 TO 5000: NEXT K J| 

330 INPUT " PRESS 'RETURN' TO CONTINUE." ;C$ - 

340 CALL -936 " . ■ • 

350 VTAB 8 " . i . * 

360 PRINT "' WITH MINOR CHANGES INr THE PROGRAM YOU": PRINT 

370' PRINT "CAN DISPLAY YOUR pWN BAR GRAPH DATA.": PRINT :^ PRINT 

380 - PRINT " SUBSTITUTE YOUR OWN GRAPHICAL" : PRINT 

350rp^iiiNT "INFORMATION IN THE PROGRAM^ DATA" : PRINT 

^00 PRINT "STATEMENTS. THE |^EMARKS (REM)" IN THE": 'PRINT 

410 PRINT "PROGRAM TELL YOU ANY OTHER CHANGES YOU": PRINT 

d20' PRINT "ALSO NEED TO MAKE. HAVE FUN!'* 




430 


END 






' 7Q0 


DATA 


"GREEN" , 11 r "YELLOW" , 4 , l^RED" , 8 




710 


DATA 


"GOLD" , 2 , "BROWN" , 1 , "BLUE" , 16- 




720 


DATA 


"WHITE" , 0 , "BLACK" , 3 , "GRAY" , 5 




730 


DATA 


''WINE", 8 ' 
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Sli^lUIATION - COIN FLIPS 



1 DIM A(10) . 

2 FOR D = 0 TO 10 [ 

3 LET A(D) =: 0 i ' 

4 NEXT D 

5 REM - COIN FLIP SIMULATION: HEADS IN 10 FLIPS* DONE 100 TIMES^ 

AND GRAPHED, . ' 

6 HOME \_ % 

7 'PRINT "EVfeNT^- HEADS IN 10 FLIPS - 100 TRIALS" 
, 8 PRINT 

10 FOR I = 1 TO 100 

15 H = 0 

20 FOR J = 1 TO 10 

30 IF RND (1) < .5 THEN ^50 ' * 

'40 LET H = H + 1 , • . 

50 NEXT J . . * 

60 PRINT H;" 

70 LET A<H) = A(H) + 1 ^/ » 

' 80 NEXT I 

85 'REM - GRAPHS 'distribution BY NUMBER OF HEADS 

90 PRINT: PRINT " SUMMARY - , ^ 

95 PRINT ^ 

100 FOR K = 0 TO 10 

110 PRINT K;" "; 

120 FOR L = 0 TO A(K)' - 1 
125 IF A(K) =0 THEN 140 

J^O PRINT "X"; ^ 

r40 NEXT L ^ * ' f . 

150 PRINT " A (K) r : 

160 NEXT K 

170 PRINT: PRINT 

180 INPUT ''DO YOU WISH ANOTHER RUN?''; Q$ 
190 IF Q$ =-"Y" GOTO 2 ^ 

195 CALL - 9^6 , - - ' * . 

200 IF Q$ = ."N" GOTO -.210 ' ' ' ^ 

205 IF Q$<>"N" THEN PRINT "PLEASE PRESS {Y) OR (N) AND HIT. RETURN." : PRINT 

GOTO 180 ' ' 

210 END . ' - ' 



original program from Richard" Shumway 

Ohio State University 



STOPWATCH 
t 

Sa WBM - TURNS SCREEN INTO A' -STOPWATCH 
. 60 GALL - 93.6 

70 PRINT TAB (15) "STOPWATCH" % 

80 GpSUB- 165 

'90 PRINT : PRINT ! 
100 PRINT TAB(6)^ "P^S^ 'CTRL sC TO STOP TIf4ER" 
105 GOSUB 165 ' 
110 PRINT : PRINT 

120 'PftINT "PRESS ''CTRD^' TO CAUSE TIMER TO PAUSE" 
125 GOSUB 165 • \ • ' 
130 PRINT : PRINT 

140 PRIIJT TAB (7) "PRESS ANY KEY TO CONTINUE'^ 
145" GOSUB 165 ^ 
150 PRINT: : PRINT^- - 

160 PRINT TAB(4) "ENTER ANY NUMBER TO ^ART TIMER" 
162 GOTO 170 * ^ 

165 FOR K = 1 TO 15^0 ; NEXT K 
167 RETURN 

170 .INPUT N ■ ' 

180 H = 0 ; M 0 ; S = 0 
190 CALL - 936 

200 PRINT TAB (13) "DIGITAL TIMER"^ . 
210 VT^ 10 

220' PR1N,T TAB(6)^ "HRS ";H;"' : MIN ";M;" : SEC 
230 GOSUB 310 
'240 S = S + 1 ^ 
250, IF S = 60 THEN 270 • 
260 GOTO 210 
270 S =^ 0 : CALL^- 936 
280 M.= M + 1 . 
290 IF M = 60 THEN 330 
300 CpTO 200 

310 FOR 1 to 750 : NEXT T 

. 320 RETURN 
* 330 M = 0 : CALL - 936 
^340 H = H + 1 

350 IF H = 24 THEN 180 

360, GOTO 200 
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MNE 'EDITOR 



2040 CALL - 936 ^ 

2050 HTAB lOj . PRINT "SUBROUTIIJE FOR LINES" 

2060 HTAB 8: PRINT "BREAKING AT WORD ENDIiJGS" ^ ^ — ^ » 

^2070, VTAB 8 

2080 READ.T2$: REM - SELECTS TEXT TO BE PRINTED FROM A DATA STATEMENT 

2090 PRINT: PRINT 

2100 K = 40: REM - SETS' NUMBER OF CHARACTERS IN SCREEN WIDTH 

2120 ^ FOR N = 1' TO LEN (T2$) , 

2130 ' R$ =.MID$ (T2$;N,K) ^ 

2150 FOR L = 1 TO rO * ■ ^ ' 

2160 R = ASC (RIGHT$ (R$,L)) » 

2170 IF R = 32 THEN GOTO 2190 

21^0 IF R < >32 THEN NEXT L ' ♦ " * ^ 

2190 iF ASC (LEFT$ (R$,vl) ) = 32 THEN 2210 

2200 IF ASC (LEFT$ (R^,.U )<>32 THEN 2220 

2210 PRINT Mlb$ (T2$,N,K1): GOTO 2240 

2220 Kl = K - L 

2230 PRINT MID$ (T2$,N,K1) 

2240 N = N + K - L 

2250 NEXT N ^ 

2260 GOTO 2080 " . . •\ ' 

• 9000 DATA "THIS IS HOW \TEXT LOOKS WHEN PRINTED ON THE SCREEN USING 
THIS PROGRAM, HOW DO YOU LIKE IT?" 

9010 pATA^"IF YOU W^SH TO ADD MORE TEXT, JUST PUT ADDITIONAL MATERIAL 






r. 



EDUCATIONAL JARGON 



100 / 
110 
120 
130 
140 
150 ^ 
16Q' 
170 
180 ' 
190 
2O0 
210 
220 
230 
240 
245 
250 
260 
265 
270 
280 
^290 
310 
^320 
330 
3*40 
350 
360 
390 
400 
410 
420 
430 
440 
450' 
460 
470 
. 4^ 
490 



PRINT TAt3i{17) "JARGON" 
VTAB '6 
GOSUB 390 

PRINT" THIsXpROGRAM^ PRINTS EbUCATIONAL JARGON" * 
GOSUB 390 ^ ' ' . . 

PRINT "THAT YOU CAN WCpC INTO ENLIGHTENED" ' ^ 
GOSUB 390 

PRINT "CONVERSATION WITH. COLLEAGUES." . 

GOSUB 390 ' \ 

PRINT i PRINT " OR YOU CAN PUT' THESE PHRASES INTO" 
GOSUB 390 ' % * 

.PRINT "REPORTS TO IMPRES^YOUR SUPERIORS." 
GOSUB* 390 
CALL - 936 

PRINT TAB (16) "PHRASES* 
PRINT : PRINT v 
DIM W${40) 

FOR I = 1 to 39 : READ W${I) 
FOR X = 1 to 8 
PRINT W${ INT {13 * RND (1) 
{13 * RND (1) 
* RND (1) 



^S\Y( 



r 

NEXT 1 



il3 



1)J;" 
14).);' 
27)): 



PRINf 



PRINT W${ INT 
PRINT W$( INT 
NE'XT X ' 
PRINT ' 

INPUT "DO YOU NEED^MORE JARGONESE? (Y) OR (N)"^;J$ 

CALL - 936 

IF J$ = "Y" GOTO 265 

END 



^T%|k|^T 



ITURN 
CHILD-CENTERED" 



FOR P = 1 to 1500 ; NEXf P : PRINTS 
DATA. "ABILITY", "BASAL", "BEHAVIOI 

DATA '^DIFFERENTIATED", "DISCOVERY", "FLEXIBLE", V HETEROGENEOUS" 
DATA "HOMOGENEOUS", "MANIPULATIVE", "MODULAR", "TAVISTOCK" 
DATA "INDIVIDUALIZED", "LEARNING", EVALUATIVE", "OB^TECTIVE^" 
DATA "C0GNXTI,VE", 'lENRICHMENf" "SCHEDULING", "HUMANISTIC" 
DATA "INTEGRATED", "NON-GRADED", "TRAINING"^ "VERTICAL AGE" ' 
DATA "MOTIVATIONAL", "CREATIVE", "GROtJPING" , "MODIFICATION" 
DATA '"ACCOUNTABILITY" , "PROCESS",, "CORE CURRICULUM" P "ALGORITHM" 
DATA "PERFORMANCE", "^INFOR:C'eMENT" , "CJPEN CLASSROOM", "RESOURCE 
DATA "STRUCTURE",, "FACILITY", "ENVIRONMENT"' ^ ' . , 



CENTER" 



1 » 



* • 



iERIC ; . 
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. LEASt COMMON MULTIPLES 



70 DIM A (50) 

80 DIM B(50) • • ^ , ^ 

90 CALL - 936 , - 

100 PRINT TAB (9) "THE LCMj OP TWO NUMBERS" 

110 PRINT : PRINT *' * ♦ 

120 PRINT ;'FOR WHAT TWO NUMBERS ^DQ YOU WISH TO FIND THE LCM? (PLEASE 

ENTER THE SMALLER NUMBER FIRST) 
130 . PRINT * % ' 

140 INPUT " M = ";M * , 

150 PRINT - . ^ ' ^ . , ' » 

160 INPUT " N =f ";^N . • ^ ' 

170 CALL - 936 ^ - t . ^ 

175 ' VTAB 8 * * ^ * ' * / 

180 PRINT TAB (3) "I'M THINKING I • • .I'M THINKING!" 

230 X 1 : R'= 10 " ' . . ' • ' . 

240 FOR I = X TO R. . ' ^ ^ ^ 

245 1^ I > 50 THEN GOTO 460 ^ ' * ' , 

247 REM - IF DIM A(50) OR DIM B(50) IS EXCEEDED, . 245 I§ USED; CHANGE THE 

DIMENSION SETTINGS TO GET 'A LENGTHENED SEARCH ^ ' 

250 A(I) = M * I 

\ 



260 


FOR J = 1 TO R ' ^ . , 




270 


B(J) = N * J ^ 




275 


IF B(J) > A(I) GOTO 300 


0 


280 


IF B(J) = A(I) GOTO 320 




290 


NEXT J • - ^ 




300 


NEXT I ' ' 1 




310 


X=R+1 : R=R + 1/6:^G0T0 240 




32CH 


CALL - 936 / 




530 


FOR K = I TO R ** * * * 




335' 


NORMAL ^ * 




340 


IF M * K <>B(J) THEN PRlNT '" ";M * 


K;" 


345 


IF M * K = B ( J) THEN FL^SH : PRINT / 


• ";M * Kf." 


350 


NEXT K -c,t'' " ' ^ 




360 


PRINT : PRINT 




370 


POR.K = 1 TO R 




380 


IF N * K <>B(J) THEN PRINT " ";N * 




.390 


NEXT K 




400 


PRINT : PRINT 


< 


410 


PRINT "THE iiCM FOJ^ ";M;" AND ";N 


;« IS: ".;B(J) 


420 


PRINT 




430 


INPUT "WOULD YOU LIKE TO CONTINUE? 


";Q$ 


440 


-IF Q$ = "Y" GOTO 90 





450 END ^ ; ^ 

460 - CALL - 936 * . ^ 

'470 ' VTAB 8 . ^ . * / • 

480 PRINT TAB (5^, ?1 GIVE UP! BUT DID YOU REMEMBER"' 
490 PRINT ^ ' • 

500 PRINT "TO ENTER THE SMA&LER NUMBER FIRST?" 
'510 PRINT : PRINT 
520 GOTO 430. 



SYSTEMS OF EQUATIONS 



WO 
110 
120 
130 
°140 

aso' 

160 
170 
180 
190 
200 
210 
220 
230 
240 
250 



PRINT TAB<5) "SIMULTANEOUS LINEAR EOUATIONS" 
PRINT : PRINT 

INPUT "ENTER THE NUMBER OF EQUATIONS: ";R 
DIM A(R,R+1) . • * 

PRINT 

REM - ENTER c'OEFFICIENT MATRIX » 
FOR O = X TO R 

PRINT "EQUATION ";J ' 
'rOR I » 1 TO R 4- 1 
IF I = R + 1 GOTO ^2201^?- 



PRINT 
GOTO 230 
PRINT "* 
INPUT A(J 
NEXT I 
riEXT J 
255 • GOSUB 540 
260 FOR J > 1 



COEFFICHW?' 

CCa^STAIX" ; " 

I) J 



X":lj»' = 



A. 



261 

' 265 
. 270, 
280 
290 ' 
300 
301 
310' 
320 
325 
330 
340 
341 

350 
360 
370 
380 
381 

390 
400 
410 
420 
430 
440 
450 
.451^ 
^460 
^ 470 
480 
490 
500 
510 
540 
550 
560 
600- 
610 
615 
.020- 
63b 
640' 
650 
660 

680 
690 



TO R 

REI4 - STATEMENTS 265 TO 300 SELECT THE FIRST EQUATION WITH A 

NON-ZERO COEFFICIEtTT FOR THE CURRENT COLUMN 

FOR I = J TO ft 

IF ft(I,J)<> 0 THEN 310 

NEXT I * ' ' 

PRINT "THE SYSTEM -DOES NOT HAVE A UNIQUE SQLUTION." 
GOTO 530 ' . 

REM - STATEMENTS 310 TO 340 MOVE THAT EQUATION UP TO THE CURRENT ^Otl 
FOR K»1T0R+1 , ^ 

X = A{J,K) ' ' 

A(J,K) » A{I,K) 

A{1,K) « X • . . 

NEXT K 

REM - STATEMENTS 350 TO 380 PRODUCE A COEFFICIENT OF 1 IN THE FIRST 

NON-ZERO. COLUMN OF THE CURRErTT ROW 

Y = 1 / A(J,J) 

FOR K « 1 TO R + 1 

A{J,K) = Y * A(J,K) 

NEXT K 

REM - STATEMENTS 390 to 450 SUBTRACT THE CURRENT EQUATION FROM THE 
OTHER ROWS ^ - " ^ 

FOR X » I TO R 
IF I « J GOTO 450 
y » - A(I,J) 

FOR K»1T0R+1^ 
A(I,k) » A(I,K) + Y * A{J,K) 
NEXT K 

NEXT I / * 

REM - PROCESS REPEATED FOR ALL EQUATIONS 

NEXT. J . ^ ^ 

PRINT • . ^ ' 

FOR I » 1 TO R ' . ' * 

PRINT TAB (19) ^"3fc"; I;*' « "; INT {A{I,R + 1) ^ 1000 + .5) / 1000 

•NEXT I ' * , ' ' 

END 

CALL - 936' ^ 
PRINT TAB (13) "FOR THE SY'STEM" 
PRINT :^ PRJKT ' 

FOR J « 1 TO R ' • ^ 

FOR I»1T0R-1 



IF A(J,1) < 0 THEN PRINT TAB(7) A(J,J);' 
PRUfTTABO) aCJvI) ;** X";.I;" "{ • 
IF At/^r+l) > « 0 THEN *R1NT 
'NEXT I ^' 
PRINT A(J.R);r X-;R;*^- ";A(J^R+l') 

NEicr a ' • ' 

pRIlfP i .PRINT 

PRINX*'**THE SOLOTiON IS:** , 



x",ir 



GOTO 630 
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Computer Hardware Comparisons and Criteria ; 

Is comparing one computer to another the samfe process as comparing ^ ^ 
"apples (sic) to oranges?" The major frustration' ajppears to be that 
each machine has its strengths and weaknesses and there are too many 
measuring crite'ria* Is it better to buy a 4K (bytes of random access mem- 
ory) machine for $500 or a 16K machine for $1200? Regretfully, the ques- 
tion is seldom that simple. Often one would have to consider other vari- 
ables — do you need color graphics? Will you plan to buy a 4isk drive for 
your machine? . . and so forth. The saddest aspect* of tKe problem is 
that the time one needs the most knowledge abtSlit computer hardware is just 
before he or she is abouG to acquire that knowledge — that time is just 
before the purchase." If ,the prospective buyer has a strong background in' 
computers, is familiar with the differences among the machines available, ^ 
and knows how the computer will be used for at least the next several years 
then there is no^ problem. That person can easily buy the best machines for 
the proposed use. Most of us cannot imagine all the uses we will find for 
the new computer. It*s hard to guess if we will need a 16K machine or a 
48K'machine. Could we live without color graphics? Probably, but do we 
want to? ' ' ' ' ' * ' 

Deciding which computer to purchase is a' difficult decision. This 
paper draws from several articles of comparisons to point out some of the 
differences, among machines. Salespeople are another resource. Two major 
suggestioifs are offered to the prospective buyer. 

1. Try to determine the .final system you expect to own. Don't 
decide to buy computer X with 16K because that's all you can 
afford now.. If you plan.^to develop a 48K system with two disk 
drives and other features, determine which computers could grow 
into the system you want and what the final cost would be. Then 
after you have identified one or more such computer, see if you 

* could purchase son^ or all components now. 

2. Try to talk with owners/users of all the systems you are con- 
sidering. Oftten, salespeople can put you in touch with some of 
their users Few people seem inclined to discredit the machine 
they are using — human natifre encourages us to justify the "wise" 
decision we made to purchase brand X! However, ^he wise shopper , 
can ask revealing quest iqns. "What sort of jobs do you do w^th ^ 
y^ur computer?" "How many programs have you written?" "What 

do they do?V This exploratio^ may help .you discover that some 
# machines are better adaptable to uses of interest to you.' 
\ 

On the following pages we have assembled tables of charactreristics for 
many of the microcomputers available in 1981. . • 
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Computer /Mode Is 


APF 
PeCos I 


Bally J| 
Comp. Sys V 


Microprocessor 


6502 


. Z-80 ^- 


' Memory 

^ 

RAM/ ROM (K) 


/■■7 

16/^ 


4/16 


Lar^uages 

I 


/ 

PeCos 

■ / 
■ / 


4K BASIC ^ 


Keyboard ^ • 


i 






Case 






Machine Language Monitor 






Color and Graphics 
Resolution 


B/W 

40 X 16 

■ -r^ — 


Color 
160 X 192 


_Text . 

\ 


J- 


f • 


Expansion 


W-f r^- ^ 




Realtime or Hardware 
Clock 


I 

\ 






i/U rOSCS 


\ 






'Built-in Audio 


\ 


\ ■ ^ 




. Audio Cassette 




^Dual Tape 


Tape boy available 


Disk Capacity 




.k 




Vi^eo Disf lay 




B/W, included 


Color , "not included 


Price 




$l«fe5. 


$300. ^ \ 


aJ, , m.- > • ,.' ■ , 







I: 



t 



Compu t er'/Mode Is 


^Apple 11^ 
or Bell and Howeli"Apf>le II 


lL . Apple II 

Ifcr Bell and HowWfi^^pple II , 


' Microprocessor ^ 


9 

6502 • * 


6502 , . . • . 


Memory \ . ^ 
RAM/ ROM (K) 


16/12 


48/12 


Languages 


Integer BASIC C20 commands, 30 statements 8, functions : 
ij5 error messages)* Apple Soft BASIC (12 con^ands , 48" ^ 
statements, 27 functions^ 19- error messages) . - 
FORTRAN, PASCAL,, PILOT. 


Keyboard 


Typewriter, n-key roll- « 
over,' upper case only. 


Typewriter, n-key rollover, 
upper case only. ^ 


Case y , 


B^ige plastic (Apple) — 
Black elastic (B & H) 


—Beige plastic (Apple) 
Bl^^^.fc plAstir & Hi. 


Machine Langu§.ge Monitor 


Yes 


Yes 


"Color and Graph ic$ 
ResolutiQ|i 


40 X '40^ ^6 colors 
280 X 160, 6 colors ' 


40 X 40, 16 colors 
280 X 160, 6 colors 

, ^ 


Text 


24 X 40 u^jpercase only 
Video reverse and blink 
(lower case adaptor available) 


Expansion , 


8 general pui^pose I/O slots for disks, printers, ! 
speech board clocks, etc. 


Realtime or Hardware 
Clock 


Optional plug- in board. 


Optional plug^in board. 


. I/O Posts 


«. Game paddles^ ^ 


. Game paddles ^ x 


Built-in Audio 


X ■ 

1 voip^C^ ^ ^ 


1 voice. > 




Audio Cassette 


^^pe jack 


^ Tape jacl^ 

- 




Disk Capacity 


108K, 4 drives 


108K, 4 drives 




» Vfdeo Display / 


Color, not . included. 


Color, not included. ^ ^ 


Price ' / 


$1195. ■ 


' $1795^ 



lERIC 



136 V 



\ 



Commodore 
PET I 



6502 



8/14 



Commodore 

PET TIT 



6502 



32/14 



Commodore BASIC 

7 commands, 26 statements, 17 functions, 
23 error messages 



Typewriter n-key rollover, upper-lower c^se ') 



Beige metal case 



No 



No 



B/W 

64 graphics cnaracters 



- f 



b/w ^ 

64 graphics , characters 



25 X 40 upper/lower or' upper /grapTiics 
video reverse 



EEE-488 Bus, printer 



Yes 



Yes 



Parallel post 



Parallel post 



No 



500 baud 



No 



500 baud 



Built-in B fir^ monitor 



Built-in B & W monitor' 



,^795. 



^$1195. 
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Computer /Models 


Compucolor / 

, , 11 - ' / 


Compucolor 
V 


Microprocessor 


8080 . " ■ 


8080 


Memory ^ 
4 RAM/ROM (K) 


8/16 , 


32/16* . 


Languages 


Disk BASIC 8001: 

3 commands, 29 statements,^ 27^ functions 


Keyb oar d 


Typewriter, upper- case. and graphics 


Case 


Simulated wood gr^ain .and beige plastic 


riacnxnc Lianguagc nuiiXLuit 


^o - ' ' / 


^ No 


Color and Graphics 
' Resolution 


1 

6if X 16, 8 colors 128 x 128 , 8 colors • 

64 graphics characters 


Text . 


32 X 64 , in color 


32 X 64 , in color 


expansion ^ ^ 

• 


' 2nd disk drive , expanded keyboards 


Realtime dr Hardware 

UXOCK^ ' - 


Yes 


Yes . 


1/U ^rOStS 


RS-323. 


RS-232 • • . 


Built-in 'Audio ' 


- ,No / • ■ , 


No , / 


. Audio Cassette 


IJo (floppy disk built-in) 


Disk Capacity 


" 51K, 2 drives 

^— — 


.• 51K, 2 drives 

1 ■ " ■ m. . — — . ■ 


' Video Display 

V. 

f ^ 


Color mdnitqr; ihcluded 




Price V 


. $9,95. . • 


-$1995. ' ' , 
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Comp ut er /Mo de Is 


Sorcerer 


Exidy * * i 
Sorcerer V 


Microprocessor 


• Z-80 / . 


z-80 - . < ^ 


Memory 

.RAM/ROM (K) . 


/ 


32/12 








' Languages 


8k BASIC 

' ^ : r 


8K BASIC ... 


Keyboard ^ 


r i 




Case 




, 


Machine Language Monitor 


^ 




Color and Graphics 
Resolution 


B & W 
'240 X 512 


B & W 
^40 X 512 


Text 






Expansion 




• V. • 


Realtime or Hardware 
Clock 






I/O Posts' 


i • 


V ■ 


Built-in Audio 






, Audid Cassette 


Tape vjacks 


Tape jacks 


Disk Capacity 






Video Display 


B & W,^n6t included 


B & W, ^not included 


Price . K 

■ ' 


.'$895.^ . . ^ 

, s . . , - 


$1395. ^ (j 



- 

"4 



: > 
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Computer /Models " • 


y . : -r 

Heath 
■ WH-8 


^ ■-- , 

Interact ' » 
-ONE-16 




Microprocessor , . . 


8080' 


8080 




"Memory 

RAtl/ROM (K) 




16/2 


* 

• 


* * — 

Languages i ; 


* 

■ 


2K BASIC 

(8K BASIC available) ^ 

• . ^ ^ 


- 


Kevb oard 








Case 

< 




■ t ~ 




Machine Language MonitQr' 








Co lor, rand Graphics 
Resolution 




Color \ 
112 X 77 


• 


a 

* 






Text ' ' 


* 






EvnATisioTi 

s « " 

» 




i 


- 


Realtime or Hardware ^ • 
Clock ^ 




7 : ; ' 




I/O Posts 








Bjuilt~in Audio 








Audio Cassette^ 




Tape « ^ 




Disk Capacity 








Video Display 


y 


Color, not included 




Price ' 


$725.. , 


$600. . V , * . 



■;*Optional accessories for all configurations. 
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Computer /Models 



«hio Scientific 
Challenger 



r 



Microprocessor 



6502 



Memory 

RAM/ROM (K) 



4/8 



Languages 



•8K BASIC 



Processor Tech 
So,l 11-A 



8080 ^ 



60/2 



12K BASIC 



Keyboard 



Case 



Machine Language Monitor 

Color and Graphics 
Resolution 



B & W 
25^ X 256 



B & W 
64 X 16 



Text 



Expansion 



Realtime or Hardware 

'^Clock ^ \ 



I/O .Poists 



Built-in Audio 



Audi'o Cassette. 



Tape jacks 



Tape 



Disk Capacity 



Dual disk available 



Video^ Display 



^ & W, not included 



B & W, included 



Prxce 



$349. 



$2795\ 



■, Ui . 
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Computer /Models 


Radio^ Shack 
TRS 1/16 


Rafeo Shack ^ 
TRS 11/16 

— ^ 7 ?7 


'Microprocessor ^ 


-Z-80 


Z-80 , 


Memory / 
RAM/ ROM (K) 


16/4 

" -» 




Languages , ' 


^ AK^BASIC » 


-8K BASIC 
14*comitends, 32 statements-,. 
36 functions, 23 error 
messages • 


Keyboard | 

j 


Typewriter, 2-k^y rollover, upper-lower case, 
number pad ' ' . 


Case ^ 


Grey and black plastic 


i 




No 


Color and Graphics 
Resolution 


B* 48 X 128 pixels * \ , 


Text 


— » " 

16.1in^ X 64 characters wide, upper case only 

,r.5' ■ . , ■ - - 


expansion 


Expansion interface, 1-4 disk drives, modem, 
^ voice"* synthesizer, printers ,^ 


Realtime or Hardware 

LrlOCK. 


'In' expansion interface 


L/U rOStS 


None * . • • 


None 


Built-in Audio 


No 


•No 


Audio Cassette 


500' baud, -motor control 

<^ 


Disk Capacity 


Drivg^ 1, -56 K>, drive 2-4, 82 K ' 


Video Display 

• 


B & W monitor includdfd 
"<».•■ ^ ' * • 


Price 


• $889. , ' . ' 
J r^*- : 


$968- " . _ 



Computer /Mode Is 



Microprocessor 



,RCA 
VIP 



1802 



Umtech 
VB 400 



E8 



Memory 



2/5 



2/17 



Languages 



CHIP 8 



APL 



Keyb oard • 



Case 



Machine Language Monitor 



Color and Graphics 
Resolution . 



B & W 
32 X 178 



Color y 
200 X 400 



Text 



Expansion 



•P:|.ug-in options 
available 



Modem, tape box available 



Realtime or Hardware 
Clock 



I/O Posts 



I 



. Ruilt-in^ Audio 



Audio Cassette 



Tape jacks 



Disk Capacity 



Video ^Display 



^Price 



B & W, not included 



$249. 



Color, not included 



$650. 



i 



■ ■ 'm 
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Comp ut er /Models 

i 


Atari 800 

\ 


• 

TI 99/4 . 


Microproces 


sor. 






Memory 




^8-48K RAM 

'8-32K Cartridge * 
8K ROM- Xnterual 

• 


16K RAH 

30K ROM Cartridge 
2dK ROM Internal. 


Languages 


Atari BASIC ■ 

• 


• 

TI BASIC: ANSI BASIC, 
with sound and graphics. 
14 commands, 33 statements, 
^ 19 functions. 


Keyb oard ' 


Typewriter, upper-lower 
case. 


Typewriter 


Case 


Beige plastic. 


Grey 'and black plastic. 


Machine Language Monitor 


No- . . 


' No* * . 


1 

Color and Graphics 
Resolution 

* 


■380'x 192, 16 colors 

A 1 

^ 


192 X 256, 16 colors 

. ' 


Text ' 


24s 
cas 


: r 

-x.^,0, upper-lower 
e 


24. X 32 

Jt 


Exi^ansion 


pti 


ntei^, disks, modem 

r 


opcccn. oynLixcoi-^ci ,^uiuucui, 
printer, cassette recorder, 

uXSK. unVco 


Realtime of Hardware 
Clock 


. Int 


erval timer 


. Interval timer 


I/O Posts 


Game paddle, light pen 




. Built-in Audio; 


A voices 


3 voices , noise generator 


Audio Cassette 

9 


600 baud 


Optional 1300 baud 


Disk Capacity 


* » ♦ 
80K, 6 drives • 


. 80K', 4 drives 


Video Display ' 


Requires .color TV 


Color TV monitor included 


Price ^ 


^ [ $1000. V ■ 


$1150. 



mmmm 



'144 
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, ■ ' « ACQUISITION OF COMPUTER FACILITIES 

4 Jerry Larer , - 
Data Processing Center 
Nc^.th Clackamas School District - * . 

"'^U4211'S. E. J6hnson Road ' ■ . ^ 

'* l^ilwaukie, OR 97222 . ' 

David Moursund - 
Department of Computer and Information Science- 
' University of Oregon^ 

Eugene, OR 97403 - ■ 

Many- people with limited knowledge about computers are bfeingr placed 'in a position" " 
of helping to acquire an instructionally-oriented computer facility^ This article 
is intended primarily for such people. , I^ gives a bpoad general overview of the 
acquisition process in terms unie^^afeandable to a person w|th limited knowledge about 
computers. If you no longer fall inl^ this category you^»r still find the article 
provides a useful summary and overview of t;he acquisi^ior^^rocess . /- 

A colnputer system consists of both hardware (physical machinery) an"^ software (computer 
programs). One may purchase, lease, or lease-purchase both the hardware and the soft- 
ware components of a computer system. The individual hardware and-software component? 
may be acquired from a single ve'ndor or from a number of vendors. At one time the 
ma-jor cbst of a computer system was for the hardware. Now .there are many situations 
in business .and .indtistry where the .software for a computer system costs several times 
as much the hardware. Thus, 'software may be. the dominant factor in k computer 
•acquisition. However, the main "focus in th-is article is upon hardware acquisition- 

Justification -' ,<.--«'. 

'The computer aequisitfon process begins with the iderttif ibation of one or several 
problems which may require a txjmputer for their solution. Jt may be obvious that a 
computer is" needed. FAj:j|xample, a state or'school district might mandate that all 
students are to be^W .comptiter literate, and that computer literacy instruction^shall 
include a certain number of hours of hands-on experience. Or, a business, math, ox 
science text that has beerf adopted^.for a.>chool may include- a substantial' unit requiring 
use of computers- ^ " ^ • • 

Typically, however, it i.s not so easy to' justify bomputer acquisition. More commonly 
the problems that have teen ideritified can be attacked by more than one means- For 
example, a school system may have test data 'indicating that students are weak in basic 
skills. There are computer -programs, that can be used to work on this type of problem- 
But there are other approaches," such as textbook selection, teacher training, in- 
creased 'time allocated to basic, skills , etc. Why is it that computers should be used 
to attack this problem? ■ _ ^ •'. ^ . • 

As another example, consider a social studies teacher who wants his/her students to 
experience the situation of coping with a complicated social studies problem. ' The 
teacher is aware of computer simulations and that students enjoy working with computer 
simulations. of social studies problem areas . But clearly there are alternatives,' such 
as reading appropriate books, carrying on class discussions, viewing a movie, or 
waking use of a nonrcomputerized simulation. Mhy*is it that computers are needed? 

Many people have ^iveri careful th6ught on general reasons why .computers are needed in 
our schools. A brief summary of some of the general argument is given in the Arguments 
section of this ES3 report. Studying these^ general ju'stif ications can help one to . 
understand why compu|:ers are imj^ortant in education, ^ut it is still necessary .to study 
one's own educational setting and to carefully ;usti£y any. proposed computer acqaistion. 



Needj"^ss$ssment ^ \ 

A needs assessment is a careful study of the proposed Ose of computers to determine « . 
the nature and extent' of the facility, that will be needed. Suppose, for-exjnple, 
that it has been decided to offer a computer science course in a high school, and 
that enrollment is to be limited to 20 students. The course is to include substantial 
use of library programs as well as instruction in a particular programming language.^ 
The library programs that students are to run will be written by the teacher in the^ 
summer before the class begins. ' Students in the class will need two hours of computer 
access per student per week. About one-third of this access must come during the 
time the class meets. -The class meets an hour per day, five days per week. 

Analysis of the ab'ove situation pointk to the nepd for a computer system with' an 
adequate secondary storage mechanism. There will need to be a minimum of three key- 
boards of access (three terminals to a timeshared system or three microcomputers,^ 
for example). The facility' will need to be accessible to students both during- the.- 
computer science class and at other hours throughout the day. 

* * . 

Notice that there are many xiifferent computer systems that can meet these needs. This 
is a desirable situation. Since it allows one to shop around for a reliably vendor who 
offers good service and equipment at a reasonable price. -^^ ,. 

The nature and extent of a needs assessment will vary with the complexity and size of 
the problem. ^Suppose that a school wants toWquire a very.modest computer facility 
so that two teachers can begin to teSfch themse^Cves a little about computers. The 
school has at most a thousand dollars to fepend. It would not make sense to spend 
several thousand dollars of time in a needs assessment for this acquisition. . . 

But consider the alternative of a large school* district planning to acquire seve£jal 
million dollars of computer facility. Now the needs assessment will take many 
thousands of hours of people's time. The final documents, detailing the nature of . > 
the nfeeded computei; facility, may be several hundred pages long. 

A very important part of needs assessment is long term planning. Orie's computer 
facility needs will change with time; likely they will grow in size and complexity. 
The needs assessment must address this issue. One may want a facility that can be added 
to via increased primary or secondary memory, new languages, more or different 
terminals, etjc. 

The results of a needs assessment can be written into a "request for proposal"' (RPP)._ , 
An RFOP is s6nt to vendors interested in supplying computer faodlities. It is a basis' v 
for detailed proposals .of fering to supply specified facilities at certain prices. It 
•is important that an RFP be w^ritten so that more than one <^endor can meet the needs ^ - 
it details. This leads to competition, both in price and in tjie'nature and quality 
of services offered. It is quite educational to study the proposals that various vendors 
will submit. The proposals may lead to a reconsideration of the needs, and possibly to 
a rewriting -qf the needs assessment. Remember that one is under no obligation to 
•accept any of the proposals that are received. 



General Fin'Stncial Planning • . , ' 

• • * 

Financial planning usually goes on concurrently with the justification andneeds 
assessment steps. One must hav^ some idea of how much money ds available and "how 
much various types of facilities co5t in order to carry out an appropriate needs 
assessment. If one has only a' few thousand dollars available it makes little sense 
to send out an. RFP that can only be met by a million dollar computer system. . 

A common error in financial planning is to think only of the initial direct ^co^t 
of the computer facility to be .acquired* Here are some- more things to think about. 

■ • 147, ^ . • 
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> . it 

1. The needs assessment, general planning, writing of specifications? dealing 
\^with vendors,, evaluation of bids, supervision of installation, and so on take 
considerable time and expertise. Who will do this, and at what cost? 

2; The acquired facility will need/to be housed. What wUl site preparation cost? 

Computers ^use supplies, such as paper, tapes, disks, and so on. Who will make 
sure that these are available as needed, and who will pay for them? 

4l computers 'need to be maintained and repaired. Who will check out the machine if 
something goes wrong, what provisions will exist for maintenance and repair, 
^ and who pays for this? A standard 'estijnate is that for larg^ computers a maintenance 
contract costs about 0.75 percent of the total cost of the equipment per month. 
This amounts to $7,500 per month on a million dollar computer system. For less 
expensive computer systems, such as microcomputers, perhaps 2 percent per month 
•is a reasonable estimate of potential maintenance and repair costs beyond the 
first year. 

5. L^rge computer systems require operators and usually require a programming' staff . 
Such staff can easily cost as much as the rental of the^ computer system they 

are operating. - ♦ 

6. Teachers may. need to be trained, curricula* may need to be revised, courseware 
may need to be developed . ' z' 

7? Software ma/ need to be Avised, developed, or- acquired. Th^ software will need 
to be maintained and distributed. Over the long run this can easily cost more , 
than the original .cost of the computer facility. Who will do these things, and 
who will pay for |t? , , ° 



The list could be expanded,, but it- is already long enough to make_the point. One 
should make an estimate of the useful -life of the equipment' to be acquired and of all 
expenses associated wp.th this life. The amouht of "up front" money needed ^nay be 
quite modest compared| to the overall expense. Can one justify the overall expense? 



I 



The Acquisition Proce|ss 

Renting or purchasing! computer equipment thpwigW^school district is generally subject 
to a considerable amount of red tape. Wroval may need to be gained at the school 
building level , the school, district le^l , and at some higher level such as an- educational 
services district or state l/vel\^TW6 procedure to he followed in 'preparing specifi- 
cations and" going out for b/ds ofteW'have to meet rules laid down by various regulatory 
agencieg. . 

we can offer two "general typ^es of advice here. First, , enlist the Aid of appropriate 
administrative personal in c^Dgleting the paperwork and procedures required by the 
various levels of school districts. Second, handle the overall request for bids in . 
a relatively formal apd'prof essiohal manner. The larger the acquisition the wove' 
care needs to be spen|. on both points. ^ "'* . 

There can be a considerable financial gain to preparing careful specifications and 
golog out for bids "frim a numlDer of vendors. This is true even if 'you have decided^ 
that there is only one brand of equipment that will meet your needs. *If there is more, 
than one vendor of this brand of equipment, there can be competition. If there is 
competition for the cdntract, th^re likely to be price cutting. Of .course if you 
a^e purchasing a single $600, microcomputer , you can't expect much concession from a - 
dealer. But. if you are purchasing $25,000 worth of microcomputers, you may well be 
able to get a 10 percent to' 2o'percent discount. If you are acquiring a million 
dollar computer system and a .particular vendor is very eager to get your business, 
you .may well get a larger discount. .• - 
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[uisition 



' Knowle dge Abtfut Computers versus Size 
' ~ I 

For convenience in the remain^ler of this presentation, we divide people into three 
categories, based upon their/knowledge and experience in the computer field. 

/ 

1. people with a modest or very low level of knowledge about computers. • 

2. people with a medium amount of ^knowledge about computers. 

3. people with cortsiderable knowledge about computers. 

It is not important to give precise definitions to these three categories. However, 
a person who has had .formal coursework and/or experience^ equivalent to only one or 
two computer courses or less is probably in the first category. Professionals, with 
knowledge and experience equivalent to a master's degree in computer science or more, are 
in the third category. You can decide for yourself which category best describes you. 

- It is also convenient and instructive to divide computer acquisiti-Dns into three sizes'. 

A. A small acquisition, such as a few microcomputers or a corresponding amount of 
timeshared computer facility. 

B. A medium acquisition, perhaps for a single large school or for a small school 
district. This could well range from $5,000 up to $100,000 in magnitude. 

C A large acquisition, perhaps to meet the needs of a large school district or a . 
statewide educational organization. The amount of money involved could range up 
into the millions of dollars. 

The exact di,viding lines betv^een categories are not important. 

Taken together the two sets of classifications form a three by three matrix. 



Knowledge and 
Experience 



Size of Acquisition 



t 


Small 


Medium 


Large 


Low 


r ' lA J 




. IC ! 










MediuiV" 


2A > 


2B 


2C ! 


High ' 


! 3A » 


3B I 


3C ! 



•Suppose, for example, that you are in cell IC of the matrix. You know relatively little 
■ about computers, but you are considering a large acquisition. You should see the 
>*^ious..-that this- is not a good situation.. At the other end of the scale consid^ the 
3A, person. Such a highly knowledgeable person does not need the aid of this short 
•article to make^a small acquYsition. T^he main advice offere'd in the remainder of this 
article will focus upon the categories /lA, 2B and 3C. , [ . / 

.Advice to Level One People • 

^ ^ , • , - 

Level One people have little -or no knowledge abo^t computers. It is doubt^l if a Level • 
One person can do an adequate justification ajnd needs assessment for the IB' or IC -> . 
' situation. Thus if you are in the IB or IC situation you should probably do three tj^gs-. 
First, start studyiiig the. computer field. Second, hire a professional consultant. ^|P^rdi 
involve other educators from your school district, in the overall task. 
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In hiring a consultant use common sense. Find one who is exgerienced, who doesn't have a 
'particular ax to griiid, and who can produce good references. (A particular consultani; may 
^ave a predisposition towards acquiring a .particular vendor's equipment or have other 
biases of this sort.) Remember that you are inti^nding^ to spend a good deal o£ tnoney^in a 
field about which you know next to nothing. You will be highly dependent upon the ^ ^ 
consultant. You should be prepared to spend a significant amount of time in selecting a 
' consultant, and a significant ^amount c^f" money in hiring the cotisultant. Also, you will 
need to continue to learn more about the field, ;and to carefx^ly study the consultant's 
work. 

Suppose that you are in the lA category. .Yoa don't hav^uc^. money to spend, you have 
limited knowledge, and (hopefully) you have limited goals, ^ere are two general 
categories of equipment available to you. You might tie intq^n existing timeshaxed^ 
educational computer network. Or, you might acquire one or moFe microcomputers. A very 
good tbring to do is to find several people who have similar goals and who have already 
acted W start reaching the goals. If timeshared computing facilities are a, viable 
alternative, then you should be ^ble to find several educators who are u^ing the system* 
Talk to them, and seek their advice. Are they 'satisfied with the service, and is it 
solving their problem? 

If microcomputers appear to be the answer, find some teachers using microcomputers in a>. 
setting somewhat, similar to the one you envision. If at all possible, try to view . X. 
several different brands of machines in use. 

Overall what you are doing is trying to make use of a free consulting service. 'Each ^ 
person you visit and talk to is a consultant. Be aware that they are likely to be biased 
(it could be towards or against their current equipment) and likely do not have a broad 
general overview of the range of potential solutions to your problem. However, likely ^\ 
they are interested in helping you solve your problem and may well contribute substantial 
time to helping, you. , They may be able to provide you with inexpensive' or free access 
to software that you will nee^. 

In this search for "free" consultants you may well want to talk to vendors. But b^ sure 
to talk to some non-vendors.. Also, be aware ^that a vendor is particularly interested 
in solving your problem with the type of equipment that he/she sells or rents ^ 

In summary, you are making a rather limited ac&[uisiJ:ion. Thus, you will likely put a 
rather limited amount of effort into it. Whatever your decision, acquire only something 
that already exists and wljich you can both see in action and try out beforehand, go 
not be the pioneer. As a rank amateur,* you should be following in other's footsteps. 

Advice to Level Two People ^ • 

Level Two people have'a medi?im amount of computer knowledge and experience.^ If the 
problem you face ite of type 2A then you haVe adequate knowledge to solve it. Indeed, 
the lA people will be doming to you, and will think of you as an expert. Still, you know 
that you are not an expert. Thus*, you will want to do^a careful needs assessment and 
a careful study' of the range of potential, equipment. This can be a valuable learning \ 
experience, and it can be fun. , " ^ 

We need to say a little more about what distinguishes a Level A from a Level B or^Level C. 
acquisition. At the^'B and C levels one needs very careful long term plannirtf : The^ 
maintenancH and repair budgets will be substantial. Quite a bit of equipment needs to 
be housed. There will.be many users/ so there is need for ^quitf a variety 6^ softvf^;re.. 
The computer will be used in many courses, so many teachers" need to be' trained^ and 
- much currfeulum^revision is necessary/ A classroom teacher, n6 matter how knowledgeable, 
•is not in a positijbti .to cope with these problems. Central ^administratipn must be involved. 

*At the 2B lev.el .a srchool or school district should consider, release time for a t^acher 
who is to be the computer expert. The types of activities listed above can easily be a\^ 
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half t^e or full time job, depending, upon the amount of curriculum work to be done, 

and so on. .If school, or district is not willing to make thUdsprt of staff commitment, 

it islnop clear that they should acquire the conputer equipment. [ v\ 

The 2C situation again calls for outside help. As a very rough rul^ of ^ thumb when one 
IS considering a medixlm scale computer acquisition, one should th'ink of spending perh^^ 
10 to 20 percent of thfe cost of the proposed eqxiipment in the overall acqui^tion prc^^s. 
That is, for" a $30,000 acquisition' you might put: in $3,000 to $6,000 of people^'s tim'e 
doing, the needs, assessment and studying the range of^equipment that might be acquired. 
For a large scale acquisition one might spend 5 to 10 percent of the cost gf the,eqxdp-», 
merit in the study. Thus, acquisition of a million dollar computer system mi^ght be backed 
up by $50,000 or more of people's efforts. A n€ ed& assessment and study on this scale 
requires several people and quite a long time-sfian. It is too large a burden to place 
on a single individual — especially one with onlM a medium level of computer knowledge 
and experience. 



When following the above genjeral guidelines, you 



of people's time, can be available at no direct aldded cost. The proposed users of a 



computer s^j.-stem can do quite a bit of the needs 
and/or as pa^t of 'th^ir discretionary wprkload, 



should be aware that substantial amounts 



assessment as part of their regular job. 
But the overall coordination of the task 



can be qtiite time consuming and is not readily dbne by a perlson who is carrying a full 
time -workload as a teacher or administrator of other projects. 

Finally, be aware that the percentage guidelines | are very rough and may not apply to 
your situation. Suppose your school district intends to acquire 500 identical micro- 
computers. Th^ effort going into this project .wi[ll not be too much larger than that 
needed to Acquire 50 identical microcomputers.- 

Advice to Level Three People 

The Level -Three fferson is likely a computer professional, working full time in the 
computer field, /^his^ person has no trouble with the 3A acqufsition, and can easily 
head up a 3B acquisition given the necessary time I We will restrict our attention 
to the ,3C situation. 



Over the long run it appea^rs that education will *hie best served b^^ ^stributed . ^/ 
computing system. This will be a combination of a centrally located timeshared computing 
system and distributed micrqcomputers and/6r micrc computers that ^,can serve as in- 
telligent terminals and also as stand alone systeirs'i Many instructional tasks can be 
acqomplished on a microcomputer, and the capabilities of these machines will continue^ 
to grow rapidly o^^er the next five to ten years.. However, many instructional "tasks 
require access. to very, large data bases, very" larg'e primary memories, .very fast CPUs, etc. 
'The. communication aspects of timeshared computer systems are critical to some applications. 



The design and development of an appropriate educationally 
computing system is a difficult task. Although sopie 
education computing networks and in the Minnesota 
work/ this type of ^progress tells us relatively li 
system shpuld be doing. Thus, a person in the 3C 
research and long term planning projec^. Outside 
staff; and plenty of time to devote to the project 



oriented distributed ' 
progress has occurred in higher 
Educational Computer Consortium net- 
ttle abo^t what a public School 
situation is faced with a substantial 
consulting help, support of a strong 
are all highly desirable. 



A school district that commits itself to having a 
equipment should al6o commit itself ,tb providing a 

^continuing "peoples-oriented"^ support: of, the system 
need to. be trained ,and tea'chers wj^o have previously 
or upgrade their Skills,., There wilX be a continuing 

' software, revise ^and improve curriculum, and so on 



Many school districts currently make extensive 



substantial amKDunt of computing 
substantial amount of money for 
Every year new teachers will 



been trained will need to refres^. 
need to develop or acquire new 



adirinistratiye use pf computers, 
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and the amount of iftstructional use of computers is .growing ra'pidly. Currently a 
school system making extensive administrative and instructional-,use of computers may 
be spending 2 percent of its. budget in this area, with approximately equal expenditure 
in the twc? categories. If teaching about computers and teaching using computers con- 
tinues to increase in importance, then one can expect that this 2 percentage figure 
will prove to be quite inadequate. A school system needs to give careful thought before 
it commits itself to the long term continuing expenditure of such amounts of money. - 

• » • ^ » 

Conclusion • • • • 

: ^ ■ . ■ • " ^- ' . ■ ■ 

The acquisition of instructional computer facilities "can be a difficult and time 
consuming task. It is best done by people with quite a bit of knowledge about computers 
who havl had experience in computer acquisition. But there are relatively ^ew such 
people working in the precollege educational environment. Thus, most schools and school 
systems that intend to acquire computers do not have staff with the needed level of " 

expertise. % ■ <. ' . ^ 

< ' • I 

This' article offers some suggestions. Above all, use comifton sense! A computer system^ 
once 'acquired, will be with you for many-years. ' You will invest much money in 'teacher 
training, software 'development or acquisition, and cuj^riculum development. Much of ' 
this cost will be specific to the particular type of equipment you acquire. That is, 
much of your expenditure may' be wasted if you suddenly decide to get rid of the equip- 
ment you have and acquire -a substantially different type of gear. .Thus, equipment 
acquisition should be based jupon a very careful needs assessment and planning that looks 
well into the future. • ... 
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Many <Jon5)uter-oriented magazines and' journals Carry reviews of computer hardware and 

software. If you are considering a major acquisition of microcomputers, you would be 

well advised to take a look at the latest Microcomputer Report of the Mirbesota Educational; 

"»Conputing Consortium. The 1979-80 report was about 90 pages long and sola, for $10 to 
Minnesota educators', $13.33 to, people 'outside of Minnesota. Write to ME£p .2520 Broadway 

■Drive, St. Paul,' MN 55133.' Another excellent source of information on Imicn^computers is 
the AEDS Journal, V 13 #1, Fall 1979, Special Issue on Microcomputers: 1 Their Selection 

,and Application in Education. Thfe cost is $10 fi^om AEDS, 1201 Sixteentf^Street , N.W. , ^ 

'Washington, D.C. 20036. ' ^ . • - i 
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* OHIO REGIONAL CONFERENCES OfJ MATHEMATICS EDUCATION * 

* Conference . Evaluation Form * 



Select the single best answer for you to each ^question and mark all answfi^rs 
on the answer sheet , , If the question is pot appropriate, leave it blank. 

Participant Po si tion 

1. Are you: • - • , . - 

A. Superintendent 

B. Supervisor , 

C. Principal ' * ! ■ 

D. Mathematics Education (College Level) 

E. Teacher ' . 

Conference Objectives and Purpbses 

2. How clear wete the ol^jectives or purposes of this conference. The objec 
tives and purposes: 

A, Were clearly outlined from the 'beginning. 
-'^ Became clear as the conference developed. ^ , 

C. Became somei^at clear as the conference progressed. 

D. Were referred to 'only indirectly. ' . ^ 

E. Were never made clear. , 

3. The agreement betweeh the announced purpose of the Conference and what 
was, actually presented was": * ^ • 

A. < Superior 

^ B. Above average ' ^ * ' • 

C. Average , , i ^ 

D. Below Average , " j . ' 

E. Poor - . . . 5^ 

Organization , . • 

4. How well was. the con'terence organized? ' ^ 

A. "^ The conference was extremely well organized and integrated. 

B. 'the coiyfeirence was adequately organized: 

C. The conference had less organization than would seem' desirable, 
p. The conference had no apparent organisation. 

E. The conference was too tightly organized; there was not enough- 
flexibility to meet participant needs and desires. 

5* Concerning the mixture of participants, do you think :^ 

X A«^ The* mi»3Cture was about irigjit.. . ^ , » 

B. There should have be^ii. more superintendents. 

C. There should have been more supervisors. 

* D.^ There should have been more classroom teachers. u 
'E. The groups* should have met separately; 
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Conference Content 




6* How well 'did this? con^rence contril)ute to your professional needs? 
A* Made a«very iniiportant *contribution^ 

B. W^as valuable, but not essential* ' • ' - 

C. Was moderately helpful. 

D. Made a minor contribution. 

E. Made ho significant contribution. / 

' ' / 

7. How would you rate the usefulness of the Resource Packet materials? 

A. Extremely valuable. 

B. Very useful. - ^ 

C. Useful. ^ 

D. . >Iay be of pse. 

E. Useless. 

* • V 

Participant Participation 

8. How clearly were your responsibilifties in this conference defined? 

A. I always knew what was expected of me. 

B. I usually knew what was expected of me. 

C. I usually had a general idea of what was, expected of me. 

D. I was often in doubt about what was expected of me. * 

E. I seldom knew what was expected of me. - • ^ 

Presenter-Participant Relationships . i . \ 

9. Do you feel that the presenters were willing to give personal help^in 
this conference? ' 

A. I felt welcome to seek personalJa^^L often as \ needed it. 

^. I felt free to seek persdnal belp. \ \ 

C. I felt he or^ she would give ^personal help if asked. 

D. I felt hesitant to seek per^nal help. - . y 

E. I felt that he or she was unsympathetic and uninterested in parti- 
cipant problems.' , < 

10. Freedom of participation in conference meetings ^* questions and comments 
were: ' , , ' . ' ^ 

A. Almost always sought. • ' 

B. Often sougHt.^ . v 

C. Usually allow^ed. 

D. ^ Seldom allowed. . ' • • * 

E. * Us-ually inhibited. 

Conference Effectiveness ' ; ^^m^^ 

r . . • 

11. Did the conference help prepare you to lead in-service activities on 
microcomputers? 

' . A. Definitely. ^ - **' . 

, ^ B. » It was some* help. * ^ 

C. "It .was little help. j ■ * 

D. It^was no help." ^ lS4: 
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12* 'Woulcj you recommend tthis conference to. a good friend whose interests 
and l^ackgrdiand are similar to yours?' - 
A. Recommend' highly . 

Generally recommend. 
C. I^ecommgp.d with reservations. 
' JD. Definitely npt* 



13. 



ia: 



How would you rate your understanding of microcomputers as a result of 
this conference? 

A"* i learned a lot. , ' 

B* understanding improved* 
C* A few ideas we're new to me* ' , 
D* i learned ve'ry little* ^ ^ 

E* t learned almost nothing. 
I ' 

How would you rate the presenters * sensitivity to what you consider to 
be the important problems in school mathematics? 

A. They were well aware of the important prob lems , 

B. They were aware of these problems* ^ 

C. They had a general idea of the .prob lems * 

D* They had a vague knowledge of some problems* 

E. They did not se^m informed of .significant problems* 



15. 



16. 



{would you rate the presentations, in general? 
Outstanding and stimulating* 
Very good* ^ 
Good* 

Ade(!|uate, but not stimulating. 
Poor and inadequate. ' * 



Wotjld you like, to attend conferences on other (like these) topics* in 
this geographic area? ^ - * 



How 

A* 

B. 

C* 

D* 

E. 



A* 
B* 
C* 
D. 

E*; 



Definitely* . . 

Yes, but in a; bigger city. 
.It wauid b'e a good idea* 
Probably nof* ' 
Definitely not. ' 



17. How^ would you r^te the use. of instructional media in this conference? 
.A* The uses of 'media were almost always effective* 
B; The uses of media were msually -effective* ' 
C* The uses of media ^re spmetimes effective* 
.D:''^ The- uses of media \Are seldom, effective. 

E. The uses of media ware never effective* ^> < 

18* Do you believe that the ^conference helped establish (or improve) positive * 
linkages between school system personnel and college mathematics educators^? 
A* Definitely* 

B* Somewhat* / ' . « ' . ' 

C. Very little improvement* 

D. No improvement* 

E. The linkages , should not be established^ • ' 
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PLEASE TEAR OFF THIS* PAGE; AND TURN IT* IN WITH YOUR ANSWER SHEET- 
1. Best features of the conference were: • 



Worst aspects- of the conference were: 



•I would suggest the following: 



.Were there'materi^ls on display -th^t you would like to see included in 
/the Resource Packets? (Which ones?) 



/ 



Do yo.u feeliyou ar^ prepared t;o lead in-service activities on micro- 
computers for teachers? Can you tell los what activities you expect 
to organize? For how m^ny teachers^ When? 



